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This is a development from the original highly 
successful B. ToL. Hot-Plate Magnetic Stirrer, 
achieving increased etliciency at a lower price 


Surring speed ts continuously variable trom 


IR AWAAS 


100-1300 r.pom. The heat control is by means 

of an energy regulator, and gives an even heat 
distribution over the working surface. The 

cleanly styled lightweight metal case has the 
control panel mounted at the front, the overall size 


being \ x 6)° high 
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‘ § s P 


the latest details of other 
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BAIRD & TATLOCK (LONDON) LTD. CHADWELL HEATH, ESSEX, ENGLAND 


Branches in London, Manchester & Glasgow. Agents throughout the U.K. and all over the World 
TAS/OT 7" 














FUME CUPBOARDS 
FOR MODERN LABORATORIES 


Photo by courtesy of Marks & Spencer Lid., London, WV 


CONSTRUCTION The carcase is oak framed, and the sash frame 
and inclined fascia are of teak. Only a very small area of these timbers 
is exposed inside the cupboard, thus practically eliminating fire and 
corrosion hazards. 


COUNTERPOISED SASH Runs on terylene cords 
STANDARD GLAZING For sash and ends, 24 oz. glass. The back 


and roof are lined with asbestolite, coated with epoxy resin. Other 
glazings and linings are available to meet special requirements 


SERVICES Front controlled services may be mounted on the inclined 
fascia with either integral nozzles or remote controlled nozzles mounted 
at the back or the cupboard. Sinks fitted anywhere in the base, and 
electrical switches fixed to the top panel of the carcase unit 


OPEN SASH WORKING When the baffie is fitted, the sash can be 
xept raised for many applications. If provided with protective glazing 
the sash may be regarded as a safety screen 


Dimensions: Width 3 ft. 6 in. Depth 2 ft. 6 in. Height overall 6 ft. 11 in. 
Height to working top 3 ft. 1 in. 
Delivery 7-14 days. 


FANS Fibreglass and protected cast-iron fans, both axial flow and 
centrifugal types, are available for prompt delivery. 
Narrow stiles give excel- 4. Black technoplate work- - 
lent view and access ing top with front lip to OTHER FITTINGS INCLUDE 


Adputabts macpooratahite _ operator from BENCH UNITS IN OAK, MAHOGANY & ALUMINIUM MOBILE, SEMI-MOBILE 

© control air flow. Devel- spillage 

oped for open-sash work- 5. Cerresion-vesistent inter- & FIXED BENCHES APPARATUS CUPBOARDS DESKS & STOOLS STORAGE 
ior RACKS - FUME EXTRACTION PLANT GAS PLANT - SINKS & SINK UNITS 


ing 

apeline® Suacie improves = — Sens Sue entetoune No. 550A VACUUM PUMPS TAPS FOR ALL SERVICES WASTE FITTINGS AND TRAPS 
oO . 

air flow and mounts ur technical staff is always AIR COMPRESSORS WATER HEATERS - SAFETY EQUIPMENT 


service taps ready to discuss and solve 
your design problems 


Gallen hamp -Jowe IS SUPPLY THE WORLD’S LABORATORIES 


A. GALLENKAMP & CO. LTD. J. W. TOWERS & CO. LTD. ” 
Technico House, Sun Street, London, E.C.2 Victoria House, Widnes, Lancs. Telephone: Widnes 2201 
iia MANCHESTER: 44 Chapel Street, Salford 3 Deansgate 4992 
Telephone: B/Shopsgate 06: STOCKTON-ON-TEES: 28 Bridge Road Stockton 65141 




















The first ever 
LOW PRICED 


The Siemens Ediswan Beta Tester is the only 
reliable, robust transistor tester manufactured by a famous maker 
and offered at such a low price. If you use or sell 
P-N-P transistors this is the instrument you want for making 
quick, accurate, run-of-the-mill tests—and it doesn’t have to be 
handled with kid gloves. See what it gives you 
@ Current Gain (B or a’) read directly off calibrated dia! (using audible signal) 
at collector current of 0.5S—4 mA 
@ Leakage Current measured on meter at fixed collector voltage of 9 volts 
® Quick release terminals connect transistor under test. 
@ Fully transistorised. 
® Die cast alloy case. 
® Fastest for all transistor testing (Common emitter conditions) 


8 PRICE £11.0.0. (Terms to Trade and Industry available on request) 


Associated Electrical industries Ltd 


Radio and Electronic Components Division 

PD 17, 155 Charing Cross Road, London WC2 

Tel: GERrard 8660. Telegrams: Sieswan Westcent London 
Cac 17/20 
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Outstanding 

Developments 
in Laboratory 
Incubation... 


The LEEC ‘Precision’ Incubator makes News 
in laboratory equipment. Here it is, immac- 
ulately designed throughout. Undoubtedly, 
the Incubator of choice. 


rs) Temperature variation less than 0-5 C 
throughout the entire chamber at 37°C. A 
sensational development in_ incubation 
anywhere! 

= Automatic interior lighting—inner plate 
glass inspection door, finger light in action. 
Chrome pull-out handle that can be locked. 
Simple and easy access to indicator bulbs 
and mains voltage setting. 

Four shelves—two ‘perforated’, two ‘mesh’ 
supplied with each incubator. Lightweight 
(only 200 Ib.)—low running cost. 


Prices: £85 10s. Od. with dial thermometer: 
£81 Os. Od. without. Carriage and packing 
free. Delivery four weeks. 


oy Pa 7 
PLEEC| | LEEC | ppeeision 
are also makers of LABORATORY INCUBATOR 


BRUSHING Machines HK Write for detailed brochure from the Makers— 
ber . ‘ LABORATORY: ELECTRICAL 


NEEDLE Sharpening Machines ENGINEERING CO. 
U.V. LAMPS 71-73 Goldsmith Street, Nottingham, England 


for Fluorescence Micros Telephone : Nottingham 48331 
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SIMPLE * ACCURATE 
MICRO PARTICLE SIZE ANALYSIS 


The 
el i 
SUB-SIEVE 
SIZER 


* for average particle size 
* range—0°2 to 50 microns 


* uses air permeability principle 





The Fisher Sub-Sieve Sizer provides rapid particle 
size analyses and is thus particularly suitable for 
process control The principle of operation is 
simple and virtually foolproof, readings being taken 
directly from a special calculator chart keyed to the 
powder sample uniformly packed on the instrument. 
The readings can at any time be checked against 
the instrument's own calibrator to National Bureau 
of Standards accuracy 

Kek Ltd. are sole selling agents in the United 
Kingdom for the Sub-Sieve Sizer and its accessories 
Please write for literature 
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“THE BOTTOM 
DROPPED OUT OF 
MY BARGE!” 


This was the problem someone recently faced. When 
we heard about it we were sympathetic, for the barge 
in question was a houseboat, and most of the owner's 
worldly goods had vanished in the catastrophe. 
Many people would not think of looking to bac- 
teriology for the answer. But if they did they would 
learn that members of the Desulphovibrio group, 
which are commonly present in soil and water, can 


corrode steel. 
These anaerobic organisms, first described in 


1895 by Beijerinck, are capable of reducing sulphates 
to sulphides. Their activities, often accompanied by 
the production of hydrogen sulphide, may result in 
the corrosion of buried iron pipes and the steel hulls 


of barges. 
By the use of Baar's or Starkey'’s media they are 


comparatively easy to isolate as crude cultures. 


Electron micrograph 
desu/phovibrio 
desu/phuricans 


FOR PROGRESSIVE LABORATORIES CULTURE MEDIA 


The use of Oxoid Culture Media ensures constant uniformity and 
quality in your laboratory technique. Absolutely reliable, quick, 
convenient and economical, Oxoid Culture Media are available in 
tablet or granular form. If you would like the manual of all Oxoid 
preparations, write to: The OXOID Division of OXO Ltd., Thames 
House, Queen Street Place, London, E.C.4 (Central 9781) 
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(delete if not applicable) 





Essex. 
! should like a free demonstration 


SPECTRA 


Position in Company 


Andrews Works, Halstead, 


St. 


“? 


A new instrument 
for colorimetric 
analysis 


The “EEL” Spectra is a versatile and accurate instrument 
combining high performance with simplicity and convenience 
in use. It has applications in medicine, water treatment, 
metallurgy, agriculture, food manufacture, and brewing, etc. 


te Continuous spectrum wedge gives choice of wave length at 
any point throughout the visible spectrum. 

¥%& Incorporates a carriage for four cells. 

¥%& Only a single photocell is employed at all wave lengths, and 
no amplifier or internal battery is required. 
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Full details of this or other “EEL” instruments will be gladly sent on receipt of 
the coupon. They cover a wide range of applications and will be demonstrated 
with pleasure 
EVANS ELECTROSELENIUM LTD 
Sales Division, 94 St. Andrews Works, Halstead, Essex 
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To EVANS ELECTROSELENIUM LTD 


| am interested in the following determinations 


Name and address 


of Company 
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') ARMOUR |. 


Fine products for 


precision work 


in medical 
laboratories 


Manufactured by 


DADE REAGENTS Inc. 


Miami, Florida 


REGULAR SERA 

SPECIAL SERA 

REAGENTS 

RELATED PRODUCTS 
on aneer bieaeee Salton 


Bulletins published periodically, and 
ivalilable on request. 


oe Se sole Age nts for th Unite ad Kinga 2m ¥ a gels ene sa Aix : Z ae ee x: 
ARMOUR. PHARMACEUTICAL COMPANY LTD 
EASTBOURNE SUSSEX ° ENGLAND 
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Instruments for Spectralanalysis 


Material Testing Spectroscope 
Type TB-3 


Apparatus for Spectroanalytical 
Assessment for Quantitative 
Evaluation of Emission Spectrograms 


Electronically Controlled High 
Precision Spectroscopic a.c 
Interrupted Arc Source 

Type BIG 100 


Electronically Controlled High 
Precision Spectroscopic Arc Source 
Type BIG-300 


Exporter: 


METRIMPEX 


Hungarian Trading Company for Instruments 


Letters: Budapest 62, POB 202, Hungary 
Telegrams: INSTRUMENT BUDAPEST 
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FIRST IN THE FIELD !! 


THE VACUUM OVEN 
with the 
FIBREGLASS BODY 








EFFICIENCY, WITH HIGH PERFORMANCE AND 
LONG TERM RELIABILITY. 


A new design to meet all modern requirements in 
providing accurate temperature control, with simple 
operation. 


(Please write for details). 


Model No.1 12” diameter x 12” long 
with two shelves providing 
working area of 250 sq. ins. 


Model No.2 14}" diameter = 20” long 
with two shelves providing 
working area of 520 sq. ins. 


SUBMERSIBLE 
PUMPS 


(All submersible parts in stainless steel). 











MIXING THREE MODELS 
PUMPING AVAILABLE 


CIRCULATING 
EMPTYING (Please write for details). 





WE WELCOME YOUR ENQUIRIES 
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_ PURE FUSED SILICA 
LABORATORY WARE 


@ Highly resistant to thermal shock. 
@ Completely inert to all acids except hydrofluoric. 
@ Standard equipment for ashing determinations. 
@ For repeated use up to 1050°C. 

Leaflets available on request. 


We also manufacture an extensive range of Vitreosil Industrial Ware 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND Tel. Wailsend 62-3242/3 
LONDON: 9 BERKELEY STREET, LONDON, W.1. Tel Hyde Park 1711/2 
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the most 
accurate 
reliable 
economical 
and efficient 
TEMPERATURE CONTROLLER 
in the world 


* is the WEST ‘STEPLESS’ 


West Instrument Ltd. are ready to demonstrate to lat 


Ss no extravagant claim 


WwW E S V ae rumen 


LIMITED 


REGENT STREET BRIGHTON 1 ENGLAND 


Bombay, B 
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the most sensitive 


and accurate 


PEN 
RECORDER 


now available 


The clear definition of this square-wave trace 
shows the remarkably accurate results which 
can be obtained with the Savage and Parsons 
six or eight channel pen recorder. Designed for 
use with suitable electro-mechanical pick-ups, 
this instrument will record strains, pressures, 
flow velocities and temperatures. Six or eight 
variables with a frequency of 0-100 c.p.s. may be 


recorded continuously on 8 in. paper 


the per 


uh h pern 


SAVAGE AND PARSONS 


SAVAGE AND PARSONS LIMITED 
WATFORI HERTFORDSHIRE - ENGLAND - TEL: WATFORD 26071 
rATIC & DYNAMIC STRAIN RECORDERS 
CHANNEL RECORDING CAMERAS - RESISTANCE THERMOMETERS 
STATIC LOAD PLOTTERS PRI" 
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Towers RAPID BALANCE wove: »: 


@ An air-damped Balance for very rapid weighing of routine samples, 
etc. up to 200 grms. where an accuracy of 0.5 mg. is sufficient 





@ It has 8 ring rider weights of non-magnetic stainless steel so that no 


en 


weights below 10 g. are required. 
@ The brilliantly projected scale reads 100-0-100 mg. in 1 mg. divisions. 


@ For maximum stability, accuracy and long life it is fitted with the well- 
known Towers Double Beam Arrestment, optically flat synthetic 
sapphire planes and agate cups and points throughout. The case has a 
black glass base and is finished in grey enamel 


PRICE COMPLETE WITH TRANSFORMER FOR A.C. OR RESISTANCE FOR D.C. £90. 0. 0. 


Gallenkamp -lowers Supply the worlds laboratories 


A. GALLENKAMP & CO. LTD., | J. W. TOWERS & CO. LTD. 

Technico House, Sun Street Victoria House, Widnes. Te/. Widnes 2201 

London, E.C.2 | Manchester: 34-36 Chapel St., Salford 3. Deansgate 4992 
Tel. Bishopsgate 0651 Stockton-on-Tees: 28 Bridge Road. Stockton 65141 


Wh 


| metering 
pumps 


THE DISTILLERS GOMPANY LIMITED | veer ‘rte ecw seo OO 



















































































1. ‘M’ Pumps for automatic control 
Capacity 0-750 ccs 
to 0-37 litres per/hr 


. Air-operated diaphragm pumps 
electronically controlled 


LABORATORY PRACTICE SEPTEMBER 1960 





ISOMANTLES 
for your Laboratory... 


As you might expect of the most experienced makers 
of electric surface heaters, Isopad make a very great 
variety of standard heating mantles. The Multisize 
Isomantle you see on the right — one of our 

most widely used types of heater — will 

take several flask sizes. Points of special note 

are its anodised aluminium finish to 

withstand corrosive atmospheres, its 

exchangeable heating element — and its 

moderate price. 


Extraction Unit 
for Soxhlet and 
Kjeldahl work 


, 


/ Ce 
SOrmentle j 
Same 
1298 tae] eo wa 














lsotapes for = —s 
pipe tracing Clikis 

MIC/VAR Muttisize and for individual 
Sianeli heating problems — 


We shall also gladly help you with any special heating 
problems—from the design stage on. Please send for latest 


catalogue 











Energy Regulator 
ISOPAD LTD., BARNET-BY-PASS, BOREHAM WOOD, HERTS. 
Telephone: ELStree 2817/9 
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Phone TERminus 5804/0359 /0350 


for by RETURN OF POST deliveries 
OF ALL QUICKFIT & QUARTZ APPARATUS 


waive AA, D. wooD 


4-5 SKINNER STREET, LONDON, E.C.1 





~~ enemas 








20° diameter, and mill supplied complete 
notor and starter and with either ceramic 


a it mora i 71.9 FOR THE LABORATORY 
~ 


etal mortar and pestie which are inter- LE ag Bag 
angeable | M L 
A ceramic set can be used for processing cain ak plies 
als adversely affected by contact with metal TEED FORTHREE YEARS. 
eta! set, either high grade cast iron or C 
ess stee!, can be carried as a spare set for use ore cee 
acerial for which ceramic is unsuitable OUR Disc 
ye pesties are arranged to swing clear of or SHAPED TO 
of e mortars to facilitate emptying or THE HAND 
REGISTERED 
DESIGN 


. CALL | CORROSION RESISTANT 
dsetonsconanrieb eae voc SERVICE FITTINGS 


COATED IN A TOUGH (EPOXY RESIN BASE) ACID, ALKALI 
AND SOLVENT RESISTANT MATERIAL 


. OW GLACK OR B.$. COLAUML 
DONALD BROWN (Brownall) LTD., BROWNALL WORKS 
GATWICK ROAD - CRAWLEY + SUSSEX Lower Moss Lane, Chester Road, Manchester 15 


THE PASCALL ENGINEERING CO LTD 


Tel: DEAnsgate 4754/5 Grams: DONABROW, Manchester 15 








630 LABORATORY PRACTICE SEPTEMBER 1960 








“ESCORUBBER” RUBBER and 
SILICONE RUBBER BUNGS 


In various qualities and many sizes 


’ “ESCORUBBER” RUBBER 
“E.R.L.” RUBBER HOLDERS for and SILICONE RUBBER 
TEST TUBES, AMPOULES, Etc. 


BOTTLE CAP LINERS 
In 7 sizes either in black synthetic or | Made in many standard sizes 
softer red organic rubber or to specification 
S = 
“E.R.P.” PLASTIC TUBING 


Non-pyrogenic and non-toxic for Blood Transfusion, “SHSSRUEse, sees anes 
sterilizable at 120°C, flexible, excellent for general 


laboratory and hospital work, milk, various chemicals 
hot water, etc. 











Non-toxic, translucent. will withstand 
temperatures up to 200/250°C. 








NAAAAA 


“E.R.L.” RUBBER FILTERING CONES | ucccoRUBBER” RUBBER and 
BUNGS with SILICONE for BUCHNER FLASKS SILICONE RUBBER SHEETS 
RUBBER OUTER SHELLS In sets of 6 at 22s 6d. per set 


Made in various qualities and 
fe... >, 
_ } in 
' } ‘ 
———3 











many sizes 
“E.R.L.” SILICONE RUGBER 


U — 
COVERED MAGNETS for d 


MAGNETIC STIRRING “ESCORUBBER” RUGBER and “E.R.L.”” RUBBER PIPETTE TEATS 
; SILICONE RUBBER RINGS, SLEEVES 
I’ at 7s 6d each and GASKETS Extra heavy, in 7 colours for 
ly at 9s 6d each Several standard sizes or made to identification purposes 
2” at 12s 6d each specification approx. 24c.c and 5c.c 


1 si = a ‘S a ) 
~ or 


‘ 











“ESCORUBBER” CLOSURES jem, _) 
ee for BLOOD and SALINE Wi . 
z SOLUTION BOTTLES 7 
Ref No P2—made in high — 
“E.R.L.” PLASTIC BLOOD quality rubber. and used “E.R.L.” PLASTI ! 
TAKING SETS extensively by mony well- GIVING SETS 
Advanced design at a competitive known hospitals 
price 





Advanced design at a competitive 
price 








“E.R.L.” APRON RUCBER 
BUNGS 


“ESCORUBBER" RUBBER 
“ERL.Q2" “ROUX” BOROSILICATE TEST TUBE CAPS 
Designed for use with CLASS LAGE Made in many sizes to suit 
infectious materials Specially selected for high standard 


specific requirements 
tissue culture work 


ESCO (RUBBER) LTD. 











Manufacturers of Rubber, Silicone Rubber and Plastic Products 





34/36, SOMERFORD GROVE - LONDON N.16 
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he other man’s job— 





It's almost money for jam— 

half an hour of the symphony gone 
and he hasn't played a note. 

But, when the right moment comes 
he will make his 

contribution with precision. 


Just as we do. 


GRIFFIN & GEORGE 


The Laboratory Furnishers 


GRIFFIN & GEORGE (SALES) LIMITED, EALING ROAD, ALPERTON, WEMBLEY, MIDDLESEX. (PER 3344) 


A member of the Griffin and George group of companies 
LONDON © BIRMINGHAM - MANCHESTER - NEWCASTLE UPON TYNE - GLASGOW 
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Scientific Advisory Committee 


Professor Sir Charlies Dodds, M.V.O., D.Sc., 
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TEACHING 
No. 9 


EDITORIAL 


OST of those not in the food 

industry fail to realize its im- 
mensity. One third of our income is 
spent on food and it is probable that the total 
number of people engaged in the production, 
processing, packaging and distribution of food, 
including the catering industry, is at least four 
million. Today all branches of the industry, apart 
from catering, are technical; any unit which did 
not avail itself of modern knowledge would soon 
be out of business. Quite new lines of development 
have occurred even since the end of the war. 
Antibiotics, first developed to save human life, are 
now used to increase the rate of growth of food 
animals and to extend the keeping quality of 
perishable foods. Packaging of foods ts a science 
as well as an art, and the full extent of modern 
knowledge in microbiology and engineering are 
employed to make foods safe and of long, some- 
times indefinite, keeping quality. Modern physics is 
now brought into the study of food preservation 
by radiation methods, and probably no other 
industry employs so many chemists. Food control 
forms the major interest of public analysts 

Many important research associations are con- 
cerned with foods, and many colleges are wholly 
or partly concerned with agriculture or other 
branches of the food industry. The Food Group is 
the largest group in the Society of Chemical 
Industry, and recently the long- overdue National 
College of Food Technology was established in 
Weybridge, near London. 

No one has done more for science in the food 
industry in this country than Dr. L. H. Lampitt, 
whose recent much lamented death can be con- 
sidered to mark the end of an era in food science. 
When Lampitt started in the food industry at the 
end of World War I scientific work was almost 
entirely confined to the public analysts and control 
chemists in the large food firms who were able to 


Food 
Technology 
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exert little influence outside their laboratories. 
Simple analytical methods were used and elaborate 
instruments, now commonplace, were unknown. 
Today, no food manufacturer can exist without a 
laboratory, and those engaged in production and 
distribution constantly need scientific advice. Quite 
apart from economic reasons, legal requirements 
today compel all those concerned with food to 
have expert advice on the scientific-legal problems 
which are constantly arising. 

The legal control of foods in this country can be 
considered to have started in 1860 and the passing 
of the last Food and Drugs Act in 1955 consoli- 
dated 95 years’ work and progress in this field. 


Mr. J. A. O’Keefe’s new edition of ‘Bell’s Sale of 


Food and Drugs’ is not only an invaluable guide 


to the subject, but illustrates historical aspects of 


the growth of our food laws. 

The difficulties in framing and administrating 
food laws are well known to all workers in this 
field. Food industry chemists and public analysts 
are today well qualified scientifically, but there are 
still many matters requiring attention. The inter- 
pretation of the law is a matter for the courts, and 
a certain degree of flexibility may be desirable, but 
in some matters ambiguity is undesirable. Thus 
we may have two equally eminent expert witnesses 
on opposing sides each propounding a scientific 
viewpoint against the other. Sometimes they may 
both be public analysts and such a position may 
well seem incongruous to the layman. Lawyers are 
appointed to establish their clients’ case, but 
scientific witnesses are appointed to establish the 
truth, and there can only be one truth. 

Until recently there were very few standards, 
and the Government is rightly proceeding very 
cautiously in laying down further standards. 
However, one thing stands out very clearly. In our 
opinion no standard should be laid down without 
specifying a standard method. It does not matter 
if the method is the latest and most accurate or not. 
Provided it is sound, a standard method provides 
a yardstick to which all laboratories can refer. It is 
immaterial, for this purpose, if it happens to give 
results five per cent lower or 10 per cent higher 
than the true value. Standard methods can always 
be revised from time to time. They do not make 
other methods illegal, but they do remove one 
source of contention between analysts. Even when 
standard methods are available we have an un- 
fortunate habit in this country of having more 
than one official body which lays down standards 
and standard methods. It is true that a standard 
and a standard method are either law or not, but 
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in practice there may be shades of grey as well as 
clear cut black and white in this field. Government 
departments, official bodies and quasi-official organi- 
zations, can be rivals, and there are quite a num- 
ber of the last expounding their own views, and 
these views carry considerable weight not only with 
the general public but in the law courts. The 
United States with their well-known A.O.A.C. 
methods have set us an example which we should 
do well to follow. In addition to Government 
departments and regulations laying down precise 
methods, we have Codes of Practice approved by 
the Food Standards Committee which tend to 
have the authority of Statutory Instruments. 

There are quite a number of organizations in 
Britain which are concerned with standard analy- 
tical methods. The British Standards Institution 
have now published a number of standard methods 
which are gradually becoming recognized as 
official methods, although not all organizations 
accept these. In addition there are methods 
published by scientific societies and industrial 
research associations, methods approved by the 
Government Chemists’ Laboratory, methods 
evolved by the larger firms and national boards, 
and methods now being prepared by the Associa- 
tion of Public Analysts. These methods are often 
very similar for any one product but the advantages 
of having one officially recognized method will be 
obvious. 

The problem of official methods is especially 
important in relation to the labelling of Food 
Order, 1953 and other regulations which specify 
standards for ingredients. The complementary 
Code of Practice 1949 recommends certain limits 
which relate the content of a food in vitamins and 
minerals to the minimum daily requirement 
(M.D.R.) from the point of view of claims made 
for the richness of a food in those constituents. 

These amounts are considered in terms of a 
proportion of the M.D.R. and it is obvious that 
a figure for this must be laid down. There are 
difficulties enough arising from the problems of 
estimation, stability and so on, but the law (or 
code) becomes farcical if more than one M.D.R. 
is quoted in official or quasi-official circles. For 
example, for vitamin C the official medical publi- 
cations on nutrition gave 30 mg. as the daily 
requirement. This figure has been generally 
accepted by the Ministry concerned and public 
analysts work on this assumption. Recently, how- 
ever, one medical organization has been quoting 
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ORIGINAL CONTRIBUTION 


AN OPTICAL ILLUSION AFFECTING INSTRUMENT 
CROSS-WIRES 


by S. Tolansky, F.R.S. 


Professor of Physics, London University 


Far a number of past years I have been designing, 
collecting and classifying numerous geometrical 
optical illusions in so far as they affect an observer's 
assessment and evaluation of physical quantities, such 
as lengths, areas, curvatures, parallelism, angles, etc. 
Amongst these is one illusion which can affect cross- 
wire settings made with instruments. The following 
brief notes and diagrams may well come as a surprise 
to those who habitually intuitively place reliance on 
the accuracy of the act of setting with cross wires 
Although this particular illusion is only one of a whole 
series studied by the author, it is particularly appro- 
priate to review its effect in a journal devoted to 
laboratory practice and instrumentation, pre-eminently 
the field which exploits the use of cross-wires. 

Consider first the diagram shown in Fig. |. We see 
here a broad rectangular object A crossed by the 
cross-wire lines (a), (b) and (z). Now it is a fact that 
almost without exception everyone who sees this 
unquestioningly agrees that line (z) is the direct con- 
tinuation of line (a). It is agreed that (a) and (z) are in 
one straight line. 

In fact they are not. \f the reader applies a straight edge 
to the figure he will find, much to his surprise, that the 
line (b) is the continuation of the line (z), that is to say 
it is (b) and (z) and not (a) and (z) which make the 
straight line. There may be an odd observer with eyes 
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so acute that he does not make the mistake, but such 
observers must be so rare that I have yet to meet one 

Now let us explore this illusion a little further and 
ask whether it depends upon the transparency or 
opacity of the object A. Evidently not, for the illusion 
persists in Fig. 2 in which A is now blackened. Indeed 
to my eye it looks even more definite with a black 
than with a white object 

Is the illusion really then brought about by having 
the one line (z) on the one side with the two lines (a) 
and (b) on the other? Then let us look first at Fig. 3 in 
which we have now multiplied the lines on the one side. 
Here the eye still makes (a) and (z) the continuation, 
yet application of a ruler will immediately demonstrate 
that, as before, the true continuation is in fact (b) and 
(z). It is clear that the number of lines on the lower 
right does not have much influence in producing the 
illusion 

Let us now change the situation radically by having 
two lines on either side, as in Fig. 4. Here we produce 
a really distressing illusion scientifically. For in this 
diagram the eye automatically assesses the lines (z) and 
(a) as continuations, and equally assesses the lines 
(y) and (b) as continuations. One is fairly certain that 
the parallel band between (a)—(b) goes continually 
through as a linear continuation to the parallel band 
between (y)—(z). In fact this is not so If the reader 
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Fig. 1 (/eft). Fig. 2 (centre). Fig. 3 (right). 
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Fig. 4. 


applies his ruler to the figure he will find, again to his 
surprise, that actually the upper line (z) is in linear 
continuation with the lower line (b), Indeed (a) is above 
the continuation line and (y) is equally below it. 

This very remarkable illusion is strongest when the 
eve of the observer is placed perpendicularly above the 
centre of the diagram. \f one looks at grazing angle 
from the direction of the letters (a), (b), along towards 
the letters (x), (y), the illusion is completely destroyed 
and no mistake whatsoever is made. Indeed this is a 
better test of the correctness of the drawing than the 
application of a ruler 

Now it is quite evident that here we are meeting an 
optical defect which must certainly have some bearing 
on the problem of the accurate setting of a cross-wire 
upon an image or object and therefore the illusion 
deserves a further analysis merely for this reason alone, 
apart from the general psychological or physiological 
question of explaining its origin, a problem I have no 
intention of approaching 
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An important property of the illusion is shown by 
the series of drawings in Fig. 5. On moving regularly 
from A to D the angle of inclination of the ‘cross-wire’ 
to the object is progressively diminished. It is quite 
clear that this angle has a decisive effect on the illusion. 
In each drawing the same scheme has been followed, 
namely the lower line is the true continuation for the 
line on the left hand side. Yet whilst the illusion is 
perfect in Fig. 5 A, and still exists in Fig. SB, by Fig. 5C 
there is a good deal of uncertainty and the eye feels 
that now possibly the line on the left is really bisecting 
the space between the lines on the right. At Fi ig. SD the 
illusion is completely destroyed and no reasonable 
observer would now make the error. 

Thus we have found that whether the illusion occurs 
or not depends upon the steepness of the angle made 
by the cross-wire line. At steep angles the illusion is 
fully developed and as the angle decreases it weakens 
and is then destroyed, long before the cross wire is 
horizontal. 

The next question to be asked is, how does the illusion 
depend upon the width of the object in relation to the 
width of separation of the doublet lines? The answer 
is surprising and striking, and is clearly demonstrated 
by Fig. 6. For in this diagram, in both Fig. 6A and 
Fig. 6B the separation of the doublet in the cross-wire 
is the same. Yet whilst our usual illusion persists in 
Fig. 6A, it is now completely destroyed in Fig. 6B. Not 
even the poorest observer would make the crude error 
of attributing continuity to (a) and (z) in Fig. 6B. He 
would automatically make the right assessment; that 
the real continuity is between (b) and (2). 

This then establishes that the illusion only arises 
with broad objects, i.e. objects broad in comparison 
with the doublet line-spacing in the cross wire. Such 
broad objects are of course very frequently measured. 
The corollary to this is that the illusion is non-existent 
when observation is made on narrow objects, such as a 
fine line or a slit. This fact may well explain why this 
peculiar optical defect has missed comment up to now 

It may be asked whether this real error in judgment 
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does seriously affect cross-wire observations. Clearly 
this may well be the case when broad objects are being 
examined. Many examples come to mind such as 
broadened spectrum lines, interferometer fringes, 


especially two-beam fringes, telescopic objects and 
astronomical objects. It may especially operate in those 
instruments which use a pair of fine, parallel, close 
cross-wires for setting purposes. One feature which 
Fig. 5 certainly indicates is that it would be prudent to 


(A) 


a 
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adopt cross-wires set as in Fig. 7A rather than set as 
in Fig. 7B, which is in fact the common procedure. For 
the illusion defect if it exists at all will be considerably 
diminished by the 7A arrangement relative to that of 
the 7B arrangement 


This is an idea in cross-wire design, which as far as 
I know, has not been considered from this aspect by 
instrument makers and it deserves consideration 


(8) 


Figs. 7a and 7b. 
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FOOD SCIENCE SECTION 


THE DEVELOPMENT OF FOOD AND DRUGS LAW 
IN ENGLAND 


by J. A. O'Keefe, O.B.E., LL.B., B.Sc.(Econ.) 


Barrister-at-Law, Chief Officer, Public Control Department, Middlesex CA 


PART I 


INTRODI 


HE act of debasing a food or drug with the object 

of passing it off as genuine, or the substitution of 
an inferior article for a superior one to the detriment 
of the purchaser, whether done in fraud or negligence, 
appears to be as old as trade. These practices, in an 
organized society, naturally lead to official suppressive 
action (by the twin needs to protect the purchaser and 
the honest trader) and in various forms such action 
has existed in England certainly since the thirteenth 


century 


From 1200 to 1860 

The Period in Brief.'\—From the thirteenth century 
1860, there was considerable adulteration in foods and 
drugs commonly consumed, It was the duty of the 
Guilds to maintain the purity of the commodities with 
which their members dealt; also, mainly from the 
seventeenth century, various statutes were passed to 
deal with adulteration in specific foods or drugs: they 
had little effect 


to 


The Grocers 


Garblers.Anciently, pepper was highly valued and 


CTION 


used to preserve meat and other foods, A Guild of 


Pepperers flourished in the reigns of Henry IL and 
Henry Il, and the Crown granted it the responsibility 
of garbling (i.e. sifting) spices. The garblers’ duty was 
to detect and remove impurities for a fee. In 1429, the 
Grocers Company was incorporated and garblership 


was vested in its wardens. The garblers’ powers were 
extended by various Acts between the reigns of Mary 
Tudor and William and Mary, until they dealt with the 
goods of grocers, confectioners, tobacconists, sugar 
refiners and (until 1617) druggists. During the centuries 
of their stewardship the garblers tested by appearance, 
taste or smell and refined goods by mechanical rather 
than chemical or scientific means 


Pepper.—Of the chief commodities so supervised, 
pepper ranks longest and first, It 
highly taxed for a long period (1623, Ss. per Ib; 1820, 
2s. 6d. per Ib.). The expensive attracts adulterations as 
a magnet draws iron filings. Gravel, leaves, twigs were 


was valuable and 


common in pepper and from about 1650-1800 it was 
possible to buy special dust (e.g. of cloves) as a pepper 
adulterant; to cayenne pepper might be added ver 
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milion, ochre or turmeric; imitation pepper was made 
from linseed oil, clay and cayenne. Sali and ground 
rice coloured with turmeric was another adulterant 
(c. 1800); such practices were condemned by an Act of 
1819. 


Sugar, Essential Oils, Spices, Beeswax, Milk, ete 
Sugar came into prominence in England in the sixteenth 
century, and there arose the vices of imperfect removal 
of normal impurities and the passing-off of an inferior 
grade for a superior one, There was widespread 
adulteration in essential oils by mixture with expressed 
oils, spirit of wine, or poppyseed oil, Spices were 
adulterated, mustard with wheat flour, pea flour, 
radish seeds and cayenne pepper; there is evidence that 
beeswax was adulterated with bullocks’ suet and 
candle fat with mutton fat cleared with quicklime; 
lemon juice with sulphuric and other acids; vinegar 
with sulphuric acid; milk with water; butter with 
saltpetre. Terra japonica was used to dye tea which had 
been previously depreciated with the addition of other 
leaves, or previously used. Such adulterations of tea 
were prohibited under penalty by Acts of 1730 and 
1777. Coffee was introduced into England about 1652 
Acts of 1718 and 1724 prohibited the addition of such 
adulterants as water, grease, butter and lard. An Act of 
1803 prohibited burnt, scorched or roasted vegetable 
materials being substituted for coffee or cocoa, and 
about this time chicory adulteration commenced 
Chocolate was first commonly drunk in the middle of 
the seventeenth century and had a long history of 
adulteration 


The Bakers 

Bread.—Corn-milling, in early times, was subject to the 
natural hazard of millstone grit entering the flour. An 
Act of 1202 (King John) first mentions the price of 
bread, and Acts of 1266 and 1298 continued the control 

The Bakers Company was incorporated in 1307. In 
mediaeval times occasional but isolated cases are on 
record of the presence in bread of sand and ashes. In 
the Liber Albus (c. 1419) the case ts quoted of a man 
whose bread contained sand being taken to the pillory, 
his loaf preceding him on a lance. In 1589 we hear of 
coarse meal containing bran and sand being sold to the 
poor of the city of York. The flour of cereals or grain 
other than wheat was once regarded as a common 
adulterant and there is exceptional record in 1630 and 
1693 (times of dearth) of turnip-bread being made in 
several parts of the kingdom. From possibly Elizabethan 
times and latterly to a very wide extent bakers and meal- 
men did allow the use of small quantities of alum (for 
bleaching) in flour and bread. An Act of 1758 prohibited 
alum in bread, and bread sold in London and elsewhere 
was controlled by Acts of 1822 and 1836, respectively 


The Brewers 

Beer.-\In_ early days beer varied in strength and 
ale-testers (or ale-conners) were under oath to taste the 
ale of any brewer or brewster (their marks of goodness, 
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X, XX, XXX, remain familiar). Originally, beer was 
made from the fermentation of malt and the introduc- 
tion of hops as a flavouring in the fifteenth century was 
regarded as a gross adulterant; Henry VIII ordered 
brewers not to use either hops or brimstone, In 1759 it 
is recorded that malt drinks were augmented with 
clary, cocculus indicus and Bohemian rosemary. At 
one time it was a widespread practice to preserve malt 
liquors with a variety of calcareous substances. The 
most common adulterant has always been water; the 
froth being restored by copperas, the flavour by 
coriander seed and cocculus indicus; the latter in the 
eighteenth century was apparently used by most small 
brewers. The addition of coriander, capsicum, copperas 
and cocculus indicus and such drugs was forbidden by 
several Acts of Parliament in the reign of George III 
(1761, 1816 and 1819) 


The Vintners 

Wine.—Wine was imported after about 1154; the 
merchants (vintners) being incorporated a City Com 
pany in 1437, The vintners had their vintner-searchers 
in whose oath mention is made of their duty to ‘prove 
and assay wines’. During the fifteenth century the 
practice of naming wines after their place of origin had 
grown up and together with it a trade of adulterating 
cheaper varieties to imitate, and to be sold in the name 
of, superior varieties. In a petition to Henry VI (1432) 
Gascoigne wine was said to be the most adulterated 
In 1594 we hear of alum, ‘turnsole, starch, and 
manie other drugges’ being added to wines, and of 
plaster of paris being used in the production of inferior 
sherry. In 1682 there were the colouring of wines with 
sloes and blackberries and the simulation of the flavour 
of Rhennish by lemon peel, rosewater and clary, and 
various other instances of misdealing 


The Distillers 

Spirits.-About 1673 taxes upon beer and ales were 
increased with the result that the quantity of spirits 
consumed increased likewise, and one shop in every 
four in London sold gin. Acts of 1817 and 1818 deter 
mined the proof strength of spirits. The sophistication 
by the addition of other spirits, the making of counter 
feit spirits and adulteration with water was extremely 


widespread 


The Last Phase 

1800-1860.—-It will be seen that the history of the six 
centuries before the beginning of the nineteenth 
evidenced adulteration in a wide range of foodstuffs, 
and the ineffectiveness of officials set up originally by 
the Trade Guilds and of ad hoc statutory prohibitions to 
remedy the matter. Two factors must now be mentioned 
first, the rise of analytical chemistry in the period 1780 
to 1830 which introduced and 
identification, qualitatively and quantitatively, of the 
ingredients of foods and drugs. Secondly, from about 
the end of the eighteenth century the spread of literature 
in the form of trade books, secrets and recipes disclosed 


scientific accurate 
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much evidence of adulteration. The increase in 
scientific interest, the rise of the Press, the growth of 
social conscience, all made abuses of the public a 
matter of widespread, common debate. Authoritative 
books on adulterations appeared', and disclosed a 
shocking degree of widespread adulteration between 
1820 and 1860, Evidence adduced by the Lancet and 
the findings of a Select Parliamentary Commission 
(1855) focused public opinion and the Adulteration of 
Food and Drink Act, 1860 was passed. 


From 1860 to 1930 

This long period, of 70 years, may be treated as one; 
it saw the establishment of anti-adulteration law and 
the creation and rise of food and drugs administration. 
The Act of 1860 applied only to food (including drink) 
and made it an offence to sell food knowingly containing 
an injurious ingredient or material; secondly, to sell 
food which was adulterated or not pure (s.1). A power, 
but not a duty, to appoint an analyst was given to 
various local bodies (s.2). In a district where an analyst 
was appointed, a purchaser of food was given the right 
to submit it for analysis (fee 2s. 6d. to 10s. 6d.) and to 
receive a certificate of analysis (s.4). Justices were given 
the power to have food analysed (s.5). There were 
procedural sections dealing with appeal, etc. The 
genesis of our present Act is apparent but the defects 
of the 1860 Act are equally prominent. There was no 
express provision as to enforcement by officers with 
powers to sample: the appointment of analysts was 
not obligatory; drugs were not dealt with. An attempt 


to strengthen the law was made by the Adulteration of 
Food and Drugs Act, 1872, with some success. Drugs 


had been introduced (Pharmacy Act, 1868); the 
appointment of analysts was made obligatory (s.5); it 
was provided that the inspector of nuisances (now 
public health inspector) or the inspector of weights and 
measures, or the inspector of markets, as appointed by 
the local authority, be given power to procure samples 
of food, drink and drugs for analysis (s.6); analysts were 
required to make quarterly reports to local authorities 


The Act of 1875.—The Acts of 1860 and 1872 were 
repealed by the Sale of Food and Drugs Act, 1875 
which with the Sale of Food and Drugs Act Amendment 
Act, 1879, the Margarine Act, 1887, the Sale of Food 
and Drugs Act, 1899 and the Butter and Margarine 
Act, 1907, form the bulk of the law relating to the 
adulteration of food and drugs as it was until consoli- 
dated in the Food and Drugs (Adulteration) Act, 1928 
In dealing with the outlines of this legislation and its 
effect upon the suppression of malpractices to the 
prejudice of the purchaser and the injury of honest 
traders we take stock of the situation in the year 1910 


The Position in \9102: the 1875 Act.—In that year, 
administration, by virtue of the principal Act of 1875, 
was retained by local authorities: in London by the 
City, and Metropolitan Boroughs (until 1899, Vestries 


and District Boards); in counties by the County 
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Councils (until 1888, Quarter Sessions) and in boroughs 
having a separate court of Quarter Sessions, or a 
separate police establishment in 1875, the Borough 
Council. In 1910 imported articles were controlled by 
the Local Government Board, which also had power 
to compel a negligent local authority to do its duty 
(s.3, Act of 1899). The Act of 1875 defined ‘food’ as 
‘every article used for food or drink by man, other than 
drugs or water’, but after it was held that baking powder 
containing 20 per cent bicarbonate of soda, 40 per cent 
alum and 40 per cent ground rice was not food within 
this definition (James vy. Jones (1894) 58 J.P. 230), the 
definition was extended by the addition of the words, 
‘and any article which ordinarily enters into or is used 
in the composition or preparation of human food; and 
shall also include flavouring matters and condiments’ 
(s.26 of the Act of 1899). ‘Drug’ was defined as including 
‘medicine for internal or external use’. The principal 
offences created by the Act of 1875 (ss. 3 to 9) were of 
two main classes. First, the mixing of injurious ingredi- 
ents with any article of food or drugs sold or intended 
to be sold and the selling of any article so mixed (ss. 3 
and 4). The first class of case required proof of injury 
to health or, in the case of a drug, that its quality or 
potency had been injuriously affected. In substance this 
offence has remained through the years, but by 1894 it 
was little invoked }. Secondly, the selling to the prejudice 
of the purchaser of any food or drug not of the nature, 
or substance or quality of the article demanded by the 
purchaser (s.6) (s.9 specifically prohibited abstraction 
alone). This has formed the heart of control. The bulk 
of prosecutions have always been taken under Section 
6 (now Section 2 of the Act of 1955). The offence is one 
of absolute prohibition. The selling of an article 
contravening the section is enough and a master is 
liable for a servant who sells an offending article, 
provided the servant is acting within the course and 
scope of his employment. Through the years until 
recent times the majority of offences have been taken 
in regard to wrong substance, which covers the case of 
an article not containing the proper ingredients or 
containing some added adulterant. During the past 
25 years, offences as to the nature of foodstuffs (the 
variety or kind) have been invoked with regard to the 
passing-off of natural foods different from those 
demanded. Section 7 made it an offence to sell a 
compounded food or drug not compounded in accord- 
ance with the demand of the purchaser. There were 
certain defences substantially still familiar to us, 
including a warranty defence. The appointment and 
duties of analysts and enforcement officers, and the 
powers and duties with regard to sample procuring 
were not dissimilar from what they are now. 


The Position in 1910: Other Legislation?.—By 1910 the 
practice of ad hoc legislation to deal with the adultera- 
tion of specific articles had not ceased. The introductions 
of margarine about 1880 led to widespread abuses in 
respect of its sale as butter, and as a consequence the 
Margarine Act, 1887 was passed prohibiting such 
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passing-off, and imposing stringent restrictions upon 
the manufacture, carriage, importation and sale of 
margarine and milk-blended butter. This Act was 
supplemented by the Sale of Food and Drugs Act, 1899 
and the Butter and Margarine Act, 1907. 


The Emergence of Administration —The impact of 
the Act of 1860 had been salutary but the Act of 1875 
laid a sure foundation and by 1910 a clear picture had 
emerged which showed that at last the adulteration of 
food and drugs could be, and was being, suppressed 
A vital factor in this achievement was the emergence of 
the enforcement officer. In Birmingham, the percentage 
of adulterated samples to the total taken fell between 
1873 and 1909 from 40-6 to 7:14. In England and Wales 
as a whole, from 1879 to 1909, the fall was 13-7 per 
cent to 8-2 per cent. The adulteration of milk with 
water or by the abstraction of fat or the addition of 
skimmed milk needed constant attention. In 1900, 
10-8 per cent of samples taken was adulterated’. The 
presumptive standard of 3-0 per cent fat and 8-5 per 
cent solids-not-fat was agreed in 1886 and incorporated 
in the Sale of Milk Regulations, 1901. The figure of 
adulterated milk samples had scarcely improved by 
1905® (10-5 per cent) and continued at little less than 
that rate until well into the 1920s. In recent years the 
pressures of regulations upon other aspects of milk 
production and the development of highly organized 
milk distribution in pre-packed bottles have, with the 
growth of enforcement efficiency, banished adulteration 
in this article. The widespread use of alum in bread 
immediately before 1860 had virtually died out by 1876 
The Bread Acts of 1822 and 1836, which related to 
the sale and adulteration of bread, were not for- 
mally repealed until 1928, but in 1910 they were in 
desuetude, the penalties being less severe than under 
the general Act and the proof of mens rea in the 
defendant being necessary to obtain a conviction 
Pepper was widely adulterated before 1860, but did not 
cause undue trouble afterwards, with the exception of 
the period about 1884 to 1894 when ground olive 
stones (from Italy) were used as an adulterant 

Adulteration of butter immediately before 1860 is on 
record (Hassall'). After 1860, the main adulterant was 
water until 1880, when, with the appearance of marg- 
arine, the substitution or part-substitution of that 
commodity caused a great deal of trouble. The maxi- 
mum percentage of water in butter was fixed by law 
at 16 in 1907, and the adulteration of butter declined 
from 16°8 per cent in 1878 to 5-7 per cent in 1908 
(after 1920 it disappeared). Margarine itself caused a 
great deal of trouble. During the two decades following 
the Margarine Act of I888 the majority of samples 
taken were improperly marked. The maximum water 
content of margarine had to be declared as 16 per 
cent and thereafter the adulterants of margarine 
(water and salt) were substantially controlled. Im- 
mediately before 1860, lard was much adulterated with 
potato flour and water, but this died out with the new 
Act, although about 1890 the use of cotton-seed oil 
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was fairly common. Tea, coffee, chocolate, cocoa, 
pepper, curry powder, mustard, ginger, all widely 
adulterated before 1860, proved in each case capable of 
control. Dilution of spirits was heavy (12-6 per cent) in 
19005 and has arisen at various times since. Cereals 
caused trouble and the adulteration of drugs took some 
time to control. In 19005, 15-4 per cent of all drugs 
samples was adulterated, the subjects being mainly 
camphorated oil, cream of tartar, magnesia, mercurial 
ointment, sweet spirits of nitre. Five years afterwards 
the percentage was less than 10°: in 1909, it was eight 


Legislation 1920-1930°.—By 1930 the long reign of 
the Act of 1875 had technically finished with its repeal 
by the consolidating Food and Drugs (Adulteration) 
Act, 1928. The main provisions of the old law, however, 
had been substantially maintained. Between 1920 and 
1930 there had been some extra legislation. Important 
regulations had been made by the Minister of Health 
under the Public Health (Regulations as to Food) Act, 
1907. For example, the Public Health (Preservatives in 
Food, etc.,) Regulations, 1925 (still in force with 
amendment) prohibited, with exceptions, the addition 
of preservatives to food and required labelling declara- 
tions in the cases of exception. Similarly, regulations 
were made regarding the composition and labelling of 
condensed milk and dried milk. Another development 
was the use of ‘special designations’ applied to milk 
produced under specially good tubercle-free conditions 
or pasteurized. This was effected by the Milk and 


Dairies (Amendment) Act of 1922 and the Milk 
(Special Designations) Order, 1923. Other legislation, 


enforcement of which was placed upon Food and Drugs 
Authorities, included the Merchandise Marks Act, 1926 
and the Orders made thereunder as to foodstuffs; the 
Agricultural Produce (Grading and Marking) Act, 1928 
and some Orders thereunder; the Sale of Food Order, 
1921, relating to the labelling of imported meat. The 
period 1920-1930 is noteworthy as continuing the 
development of the techniques of enforcement by local 
authorities, and the first important use of the control 
of composition and labelling of foodstuffs by way of 
regulations. The technique of ad hoc statutes to deal 
with particular foodstuffs had not entirely disappeared 
The Artificial Cream Act, 1929 was introduced because 
it was found that a large quantity of artificial cream 
was being made by mixing in an emulsifying machine 
butter, skimmed milk in powder form and water, the 
resulting product having much the same chemical 
composition as natural cream and being sold at a 
lower price 

{dministrative Action, 1920-1930.—The rate ol 
sampling in 1900 was just over two per 1,000 of the 
population 5 In 1920,°% it was 3-1 per 1,000; in 1930, 10 
3-4 per 1,000. In all the there are 
reports up to 1930 the samples of milk accounted for 
just half the total number. The percentage of 
adulteration continued to fall; from 7:1 in 1920 to 
4°8 in 1930. By 1930, the adulteration of milk was dying 


years for which 


ove! 


LABORATORY PRACTICE 64) 





out. The adulteration of butter with water or foreign 
fats, and the adulteration of margarine with water was 
evident during the decade 1920 to 1930, and the passing 
of the Preservatives Regulations created a large number 
of breaches (in 1930!° there were 519 infringements in 
the country, 307 of which were in relation to sausages 
and meat products). Other articles adulterated variously, 
although in no case on an alarming scale, were coffee 
(with chicory), self-raising flour and baking powder and 
lard, dripping and suet. There was some concern with 
cheese; in particular with regard to alleged fat defici- 
encies and the passing-off of skimmed-milk cheese for 
whole-milk cheese. Vinegar also appears in the reports 
for this period in relation to the passing-off of artificial 
vinegar for genuine, the addition of water and the 
substitution of non-malt for malt vinegar 
(To be continued) 
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The Instrument Manual. General Editor, J. T. Miller, 
B.Sc.. F.Inst.P. Third edition. London: United Trade 
Press Ltd. 1960. pp. 741. £5 5s. 

The rate of development in measurement and control 

instrumentation since the previous edition of the 

Instrument Manual has been phenomenal. This has had 

its effect on the third edition. It has become 

necessary to add two new sections: Analogue Com- 
puters and Smoke Density Measurement, since these 
two fields have become significant in recent years 

Other sections have had to be rewritten completely 

These include Measurement of Hydrogen lon Concen- 

tration, Measurement of Fluid Flow, Aeronautical 

Instruments, Measurement and Control of Viscosity 

and Related Flow Properties, Automatic Process 

Control, Measurement and Control of the Moisture 

Content of Air and Gases (Relative Humidity) and 

Nucleonic Instrumentation. In the rewriting, each 

section has been increased in size and, in fact, the one 

on Viscosity is the second largest in the book. Extensive 
revision has taken place in the remaining sections: 

Engineering Precision Instruments and Gauges, Electri- 

cal Instruments, Measurement and Control of Weight, 

Measurement and Control of Conductivity, Measure- 

ment and Control of Specific Gravity, Measurement 

and Control of Level, Measurement and Control of 

Measurement and Control of 

Electronic Measuring 


new 


Pressure and Vacuum, 
Temperature, Miscellaneous 
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Instruments, Telemetering, Surveying Instruments, 
Instruments for the Determination of Texture, Micro- 
scopy, Analytical Instruments, Instruments for Deter- 
mining, Physical and Mechanical Properties, Meteoro- 
logical Instruments and Counting and Timing Instru- 
ments. 

The Buyers’ Guides which appear at the end of each 
section have been brought up to date, and a biblio- 
graphy of standard specifications and text books 
completes each section. 

In this edition, 15 of the sections have been partly or 
wholly revised or re-written by specialists. These 
include K. J. Hume (Precision Instruments and 
Gauges), E. H. W. Banner (Electrical and Miscellaneous 
Electronic Instruments), A. Linford (Fluid Flow and 
Hydrogen lon Concentration), C. B. Flindt (Aero- 
nautical Instruments), R. E. Hare and W. E. Williams 
(Analogue Computers), R. McKennell (Viscosity), 
E. J. Charnley (Automatic Process Control), A. Isaac 
(Moisture Content of Air and Gases), A. S. Knight 
(Surveying Instruments), R. J. Lewis (X-Ray Equip- 
ment), D.W.Tasker (Magnetic Particle Flaw Detection), 
r. A. Minns (Microscopy), S. Bergen (Polarography, 
Gas Analysis and Moisture Content of Solids) and 
K.S. Jones and T. B. Rowley (Nucleonic Instrumenta- 
tion). 

Revision has not meant the elimination of the basic 
features which have made ‘The Instrument Manual!’ 
of such great service to the instrument industry, both 
manufacturers and users. These have all been retained 
and with the data on new techniques, the book should 
prove of greater value than ever.—J.R. 


Blood Transfusion, by George Discombe, M.p., B.S 
(Lond.). 2nd Edition. London: William Heinemann 
Medical Books Ltd. 1960. 6s. pp. 85 Vili 

This excellent little book is written from the stand- 
point of the clinically minded laboratory worker and is 
intended to be read by the not very well informed 
junior clinician. It is nevertheless very nearly a complete 
transfusion manual for it contains all but the most 
esoteric information. This is not however its main 
recommendation for this lies in Dr. Discombe’s 
balanced outlook on the everyday problems of actually 
giving (or not giving) suitable blood to patients who 
need it, when they need it; and in his views on how to 
avoid doing anything else. His main specific to attain 
these ends, which he has often with clarity and 
persuasiveness canvassed at scientific meetings, is 
clearly stated on page 36 where he says ‘the (technical) 
blood serologist . Should never be administratively 
or professionally subordinate to any clinician’. The 
point is also well made that the bank should of course 
be under the control of a senior pathologist. 

Some minor criticisms: plastic sets are liable to be 
universal before the third edition is due and insufficient 
attention is given to what is already a widespread 
practice; the technical appendices are unlikely to be 
used; his record system seems a little cumbersome. 

J. B. ENTICKNAP 
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Parliament, Government and The Law 

Law making by statute or statutory instrument is the 
prerogative of Parliament. The creation, duration and 
content of these laws can be decided only by Parliament 
or with Parliamentary authority, and normally the 


decisions of Parliament are in accord with the views of 
function of 


the Government of the day. A main 
Parliament is the consideration of Bills, which are 
presented to it either by the Government or by indi- 
vidual members. The pressure of Government business 


is such that the time available for the introduction of 


Bills by private members in a session is very limited 
The majority of bills are those introduced by the 
Government, each of which will be the responsibility 
of one or other of the various Government Departments 
and each has its own allotted interests within the wide 
scope of government. This brief survey of the functions 
of Government Departments will deal only with those 
relating to food. 

In order that legislation may be sufficiently compre- 
hensive it is normally framed in a form sufficient to 
cover all foreseeable eventualities. With the passage of 
time points of detail which were unknown, or not 
thought of, or which it appeared could properly be 
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ignored at the time of inception of a statute, can 
assume major importance. Each major change of food 
habits or scientific advance in production or technology 
or economic change within the community, may have 
repercussions on the existing law and highlight its 
shortcomings or omissions. There is, therefore, a 
constant need for the review of legislation made in the 
past in the light of current and future needs. The 
constant reviewing of existing legislation is one function 
of a Government Department. It must be remembered 
that an authoritative 


Statutory provision can only be given by the Courts 


however, interpretation of a 


Subordinate Legislation by Statutory Instrument 

The revision of an Act is a difficult and onerous task 
and provision may therefore often be made for a 
Minister to be authorized to deal by statutory 
ment with specific issues Outlined in broad terms by 
the Act. As statutory instruments (e.g 
orders, etc.) may be amended or revoked by the 
Minister by subsequent instruments this affords a 
certain elasticity and enables alterations in the law to 
be made without the need to revise an Act of Parlia 
ment. For the Food and Drugs Act (1955) this is 


instru 


reguiations, 
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normally done by the appropriate Ministers issuing 
under the Act regulations having the same force as the 
Act itself. The regulations are generally confined to 
specific problems where elucidation is needed, or where 
precision and detail are required. They are generally 
directed not to ‘food’ generally, but rather to that food, 
or group of foods giving rise at the time to the need for 
a regulation. The history of the Food Laws exhibits to 
a marked degree the realization of the value of the 
regulation system. From meagre beginnings the 
responsible Ministers have gradually acquired powers 
either under the Public Health Acts or the various 
Food and Drugs Acts until the present position as set 
out in the Food and Drugs Act (1955) has been reached. 
Under this Act Ministers have wide powers to make 
regulations about many food matters including the 
composition of food (sec. 4), the labelling of food 
(sec. 7), food hygiene (sec. 13), registration of dairies 
and dairymen and the production, handling and 
distribution of milk (secs. 29, 30, 35). The powers are, 
generally speaking, exercised when the responsible 
Ministers decide it is ‘necessary’ or ‘expedient in the 
interests of the public health, or otherwise for the 
protection of the public’ and the scope of the regulations 
is confined to the purposes outlined in the enabling 
sections of the Act. 


Expert Committees 
In arriving at a decision, the Ministers necessarily 
require the guidance of some authoritative body capable 
of giving an unbiassed assessment of the particular 
problem, and suggesting the appropriate remedy. In 
the past reliance was placed from time to time upon 
bodies of experts who were given terms of reference 
encompassing the immediate problem to be investigated 
The selection of the individual members of the Com- 
mittees was made with due regard to the nature of the 
problems and usually, when a report has been returned, 
the Committees were disbanded. With the acquisition 
of new powers under the Food and Drugs Act 1938 
there was a need for continuing advice rather than 
spasmodic solutions of individual problems and some 
committees took on a more permanent aspect. The 
Food Standards Committee has in the course of time 
been changed from an Inter-departmental Committee 
to a permanent, independent Committee. It has just 
celebrated its 100th meeting 

The Advisory Committee on Poisonous Substances 
used in Agriculture and Food Storage, with its Scientific 
Sub-Corr mittee, was formed in 1954 as one of the 
results of the Zuckerman Working Party (which 
reported in 1951, 1953 and 1955), and again is a 
continuing committee. Because of the importance of 
food hygiene, and the recognition of its importance in 
the handling and distribution of food, the Food and 
Drugs Act 1955 required that the responsible Ministers 
should constitute a Council, called the Food Hygiene 
Advisory Council, and set out the type of person to be 
nominated to serve on it, together with the scope of the 
matters to be referred to it. The Ministry of Health 
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also has a permanent committee—the Committee on 
Medical and Nutritional Aspects of Food Policy—to 
which are referred all those problems connected with 
food and nutrition where the medical aspect is pre- 
dominant. Problems for this Committee may originate 
not only within the Ministries concerned but other 
independent committees also may refer to it any 
question having a predominant medical or nutritional 
aspect. Simultaneously with these committees and 
having no connection with them, other committees may 
be appointed to deal with specific problems, e.g. the 
composition of milk. 

All these committees require servicing, the obtaining 
of factual information, preparation of documents, the 
convening of meetings and so forth. Part of the work 
of Departments is the ensuring of the smooth function- 
ing of Committees and the supplying of sound advice 
to Ministers 


The Making of Regulations 

When a recommendation in respect of a change in 
legislation or new legislation has been received from 
one or other of the various committees and has been 
accepted by the responsible Ministers, the implementa- 
tion of the recommendation is a function of the 
Department concerned. If appropriate the recom- 
mendation is cast in the form of proposals for regu- 
lation. The Food and Drugs Act requires that the 
responsible Ministers, before making regulations or 
orders, shall consult with such organizations as appear 
to them to be representative of interests substantially 
affected by the regulations or the order. Any repre- 
sentations on the proposals must be considered in 
relation to the original recommendation and the policy 
as decided by the Ministers. New proposals embodying 
such representations as are acceptable, or compromises 
based thereon, are often circulated in an endeavour to 
secure proposals acceptable to all interested parties 
Even so when a satisfactory basis has been evolved, 
Parliament has the final say as the regulations embody- 
ing the proposals must be ‘laid before Parliament’ for 
40 days. During this period the new measure is vulner- 
able to challenge, and in the event of any such challenge 
the Minister will be called upon to defend the measure 
and vindicate its content. If Parliament is not content 
with the regulations they may vote for their annulment 
The conduct of these consultations, negotiations and 
procedures is another function of the Department 
concerned 


Enforcement 

After the measure has become law its provisions must 
be enforced. The Food and Drugs Act (1955) and 
regulations made thereunder, or kept in force by it, 
are enforced by the local authorities given this function 
by the measure itself. The process of enforcement often 
includes the taking of a sample by an accredited officer 
of a council and its analysis by a Public Analyst in the 
employ of the local Food and Drugs Authority. If the 
report rendered on any sample is unfavourable the 
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enforcing Authority may take such action as it thinks 
fit to meet the degree of gravity attached to the alleged 
offence. The quarterly reports prepared by Public 
Analysts are transmitted to Departments by the Food 
and Drugs Authorities. These reports must include the 
number and description of each article examined by the 
Public Analyst and the result of each analysis given. 
Those samples reported against by the Public Analyst 
are of particular interest especially when a Court 
decision has been given. These decisions provide a 
means of assessing the efficacy of the existing law. 
Sometimes matters of technique, either in sampling, 
analysis, or presentation are called in question following 
adverse decisions in the Courts, and Ministers may 
issue through their Departments recommendations 
addressed directly to enforcing authorities, and variously 
termed Memoranda or Circulars, dealing with particular 
aspects or explaining particular points of cases. The 
subjects dealt with by Memoranda or Circulars are 
diverse, ranging from recommending to enforcing 
Authorities that their sampling officers, when sampling 
butter, dried milk and similar fatty substances should 
not wrap them in paper but should place the sample in 
wide mouthed jars closed with screw capped metal lids 
lined with cork at one extreme, to warning the Authori- 
ties that oranges treated with thiourea (a dangerous 
chemical) are being sold. Circulars also afford the 
means whereby changes in legislation, or new legislation 
can be brought specifically to the attention of, and 
sometimes explained to, Local Authorities. The 
preparation and distribution of these Memoranda and 
Circulars is another function undertaken by Govern- 
ment Departments 

In times of emergency, special temporary powers 
may be acquired and some of the functions normally 
exercised by Food and Drugs Authorities transferred 
to the responsible Minister. The last war produced 
such a situation. With the passing of the emergency, 
temporary legislation either disappears on time expiry, 
is revoked or is properly re-enacted, and any extra 
functions distributed among the appropriate authorities 
The value of the possession of powers by a Minister to 
act as an enforcing authority in certain circumstances 
where the interests of consumers are affected was 
recognized by the Food and Drugs Act (1955) and 
sections 95 and 96 confer upon the Minister of Agri- 
culture, Fisheries and Food the right of acquiring 
samples by his inspectors or duly authorized officer and 
to have samples analysed. Any adverse finding may be 
communicated to the Food and Drugs Authority who 
shall then take proceedings as though the sample had 
been taken by one of its own officers. Possession of 
such powers does not necessarily imply the use of such 
powers and this is in the nature of a latent function of 
Government Departments 


Research and Advisory Functions 
The Ministry of Agriculture, Fisheries and Food either 


sponsors or prosecutes itself a certain amount of 


research on agricultural problems, and to aid the 
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speedy and efficient use of the results of research 
conducts a comprehensive advisory service for farmers 
The members of this service advise how the farmers’ 
problems should be tackled, and take back to the 
research workers those problems which prove intract- 
able 

While agricultural and food research are mainly the 
concern of the Agricultural Research Council, advice 
is given On research policy by the Agricultural Improve- 
ments Councils and the newly formed Food Research 
Advisory Committee which are bodies set up by the 
relevant Ministers 
Integral Nature of Government and Local Authority 

Functions 
The integration of the various functions of Government 
departments outlined above result in a comprehensive 
concern with all matters relating to the supply of food 
from the earliest stages of production from the earth 
to its presentation to the consumer and the effects of 
its consumption. At some places in this chain the direct 
concern passes from Departments (Ministry of Agri- 
culture, Fisheries and Food, Ministry of Health and 
the Department of Health for Scotland) to local 
authorities but the co-ordinating function is still there 
to maintain balance between the producer, the food 
distributor, the manufacturer and the consumer. The 
evolution of the Food Laws has resulted in a parallel 
growth of the powers possessed by Ministers, and 
therefore of the work of their Departments. These have 
as their principal aim the production, manufacture, 
distribution and sale of wholesome food 


British Laboratory Ware Association 


At the Annual General Meeting of the British Laboratory 


H. Hopper, 
Ltd., was re-elected Chairman 


Ware Association Ltd., held on April 26, Mr. 7 
Ph.c., of Middleton & Co., 
for the ensuing year 
The following other 
elected 
Treasurer: Mr. J. G. Malpass, ph.c., (W. Finlayson) 
Mr. G. A. Bennie (McCulloch Bros. & Wilson) 
Mr. J. Clegg (James Woolley Sons & Co., Ltd.) 
Mr. T. A. Dryden (T. Dryden Ltd.) 
Mr. K. A. Tozer (Charles Hearson & Co., Ltd.) 
Mr. C. H. Williams (Jencons (Scientific) Ltd.) 


Members of Council were also 


Recent British Standards 


Analysis of Aluminium and Aluminium Alloys 
This new publication (B.S.1728:1960, Part Il, price 3s.) is 
the eleventh in a series which—when all the constituent 
parts have been published—will form a complete British 
Standard: “Methods for the analysis of aluminium and 
aluminium alloys’. All the methods in the series have been 
found to give reliable and reproducible results 

B.S.1728, Part Ll specifies the reagents required and 
recommended methods of sampling; it gives the analytical 
procedure for the determination of silicon in alloys having 
a silicon content from 0:1 per cent to 24 per cent or over 


Copies of this standard may be obtained from the British Standards 
Institution, Sales Branch, 2 Park Street, London, W.1 
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COLLABORATIVE RESEARCH 
IN 


THE FOOD INDUSTRY 


by F. H. Banfield, M.Sc., Ph.D., 
F.R.LC., F.R.S.H. 


Director, British Food Manufacturing Industries 


Research Association, Leatherhead, Surre\ 


HE modern food manufacturing industries may be 
Eger to date from the days when each man ceased 
to produce the requirements for himself and his family 
At that stage purveyors of food attended to his wants 
and when towns grew out of villages the problems of 
the inevitable perishability of food led to alternate 
periods of glut and want until the rudimentary forms 
of preservation such as salting, smoking and sun-drying 
eased the situation to some extent. This state of affairs 
persisted until the end of the eighteenth century when 
Nicholas Appert commenced his experimental work 
which culminated in the establishment in 1810 of his 
method of sterilizing by heat treatment of the product 
in hermetically sealed containers. The principles 
underlying this new technique of food preservation 
were not understood until the classical work of Louis 
Pasteur some 50 years afterwards in which he demon- 
strated the part played by micro-organisms in fermenta- 
tion and putrefaction 
processing adopted by packers of bottled and canned 
foods resulted on the one hand in overcooked products 
and on the other in understerilized packs which did not 
keep. Gamble, an associate of Bryan Donkin, the 
earliest of British canners, introduced an incubation 
test for all packs, subjecting them to storage ‘in a test 
chamber for at least a month to at least a temperature 
what they are ever likely to encounter, from 
If the process has failed putrefaction takes 


above 
90-110 F 
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Dr. Banfield is a Governor of the National College of Food 
Technology and has been a member of the Food Investigation 
Board. 


place and gas is evolved which in the course of time 
will bulge out both ends of the case....but the contents 
of whatever cases stand this test will infallibly keep 
perfectly sweet and good in any climate for any length 
of time.” We have here probably one of the earliest 
examples of production control, the principle of which 
was applied during the second world war when canned 
goods for service contracts were all subjected to 
incubation at 98 F. as a precaution. 

In a competitive world the selling price of an article 
is fixed in part by the cost of the raw materials, and 
unless the sales are as seasonal as the availability of the 
raw materials it ts necessary to pay strict attention to 
costings to allow for the use of raw materials held in 
store from one season to the next. It follows that the 
manufacturing process once adopted should be carefully 
followed so that the process and hence the composition 
of the product is standardized. This aim can be achieved 
without much difficulty in many industries but in the 
food manufacturing industries, because of the very 
nature of the raw materials, there are innumerable 
problems. In flavour, texture and even in composition 
the products of sea, farm, orchard and field vary 
according to species, age and maturity and, because 
their availability ts seasonal, they must be stored o1 
preserved in one way or another in order to be the raw 
materials of an industry which must supply the con- 


sumer with his goods all the year round—an industry 
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unable to pack a year’s requirements during the 
seasonal availability. 

Prior to 1920 there was little or no collaboration 
between individual food manufacturing firms aimed at 
sharing the work involved in studying problems of 
general interest. Then, as now, many firms had their 
own laboratories but in 1920, when the newly-formed 
Department of Scientific and Industrial Research 
offered help to any industry for the establishment and 
financial support of a collaborative industrial research 
association, the food industry was one of the first to 
see the advantages of such an organization and set 
about its establishment. It is significant that from the 
commencement of its activities in 1920 the research 
association was concerned as much with the study of 
the raw materials of the industry as with the processes 
by which they are converted into the products of 
commerce. Whether the factory be large or small, and 
the distribution national or local, it is the aim of 
management to achieve uniformity of quality and 
composition, and only by applying knowledge obtained 
from a study of the raw materials and the processes 
used is it possible even to approach this objective. 

It must be appreciated that until quite recently 
little or no efforts were made by the farmers to produce 
to the specific requirements of the food manufacturers 

in fact no specification could have been laid down in 
most cases which would have been of any assistance to 
the growers or animal breeders. This is being remedied 
thanks to the co-operation of enthusiasts on both sides 
of the farm gate. One example of this is the collabora- 
tion between plant breeders, fruit growers, fruit canners 
and jam manufacturers who are together studying new 
and existing varieties of soft fruit in regard to their 
commercial usage, and who have drawn up a specifi- 
cation of desirable characteristics for the fruit and a 
scheme for assessing the quality when the finished 
products are examined. Another example concerns the 
production of vegetables for pickling and use by the 
pickles and sauces industry. A gap not yet filled lies 
between the study of developments in the feeding of 
animals and the utilization of the flesh by meat curers 
and packers, as it should be obvious that although the 
farmer is anxious to have a high conversion factor for 
feedingstuffs to weight gain the commercial user of the 
flesh so produced is vitally concerned and should be 
linked in one way or another with the experimental 
studies 

The operation of quality control in the factory 
depends for its efficiency upon very careful planning 
To establish a scheme based only upon the examination 
of the finished products is to miss the essential nature 
of the operation. This is not intended to stop any 
sub-standard products reaching the consumer but 
rather to enable management to be sure that the raw 
materials, checked as to their conformance with 
specification, are satisfactorily processed and packed 

Whatever the nature of the examination of raw 
materials or of material en route through the factory it 


is necessary to decide upon the frequency and extent of 
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the sampling in order that the significance of the result 
can be appreciated. Although sampling for analysis or 
checking in one way or another can be expensive both 
in material and labour costs, it is more expensive, 
because it is money wasted, if the sampling is so 
haphazard that the object of the examination is not 
achieved. It is possible by careful planning so to sample 
that a high degree of control can be established over 
the whole of the process but the scheme requires the 
co-operation of the statistician. 

Because of the perishable nature of most of the raw 
materials and the material in process through the 
factory all tests carried out must be as speedy as 
possible, and provided the limitations have been worked 
Out tests are frequently adopted in which accuracy has 
been sacrificed for speed and search is made for tests 
which can be applied to this type of work. An illustra- 
tion concerns the examination of raw materials for 
trace metals contamination made necessary by the 
Stringent limits set for finished products. To use the 
methods recommended for these metals which give 
high accuracy is to limit the amount of examination 
because it is very time consuming. The introduction of 
more speedy limit tests means that a larger number 
of samples can be checked. In some cases the use of an 
instrument in place of chemical analysis shortens the 
time taken to a very large extent and may enable an 
examination to be made which would otherwise be very 
difficult. The curing of bacon is effected by the uptake 
of salt and saltpetre by the pork. Formerly this was 
obtained by applying the solid curing salts to the surface 
of the meat but more recently the pork has been cured 
by immersing the sides in a curing brine. The rate of 
progress of the salts into the meat can be followed by 
cutting the meat to examine the colour or by analysing 
samples. Both these methods are wasteful of material 
While the curing technique was being standardized, 
and in particular when the older dry salt curing method 
was being replaced by the tank curing method, most 
useful information was obtained by using a method 
based on the conductivity of the meat. A specially 
designed probe inserted into the lean enabled the 
resistance to be measured at any desired depth and 
since the resistance of lean was found to be related to 
the salt content it was possible to calibrate the instru 
ment. This instrument was of particular use in the 
curing of hams in which salt penetration is slow and 
which if under-cured are liable to have a short shelf 
life. Of similar type are the various moisture meters 
which when calibrated and if properly used can rapidly 
give most useful information on the moisture content 
of powders and similar materials, Fats which are to be 
used in bakery products are mixed with other ingredi 
ents in mechanical mixers and their function is depend 
ent upon their plastic properties during this operation 
The fats used are mixtures which have been conditioned 
physically to achieve the size and crystal formation 
desirable for their function in flour 
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THE CONTRIBUTION OF THE PUBLIC ANALYST 
by Thomas McLachlan, D.C.M., F.R.LC. 


Public 


EFORE discussing the actual contribution of the 
public analyst to the general improvement in food 
supply it may be well to consider the change which has 
taken place in his general position, since this has been 
partially responsible for the change in the contribution 
that he has made and is making 
When the Act for preventing the “Adulteration of 
Articles of Food or Drink’, or as it was generally 
known ‘The Adulteration of Food or Drink Bill 
passed, practically no food manufacturer in the British 
Isles employed a chemist. Even with chemical industries 
the head of the firm was generally his own chemist 
and had undergone some chemical tre 1ining, frequently 
in Germany. For many years, therefore, both Local 
Authorities and the food trade (one could hardly call 
it an industry) tended to look to public analysts with 
their laboratories for any technical or scientific advice 
they might require 
Adulter ation was generally gross and easily detected, 
but the means at the disposal of the analyst, although 
better than frequently believed at the present time, was 
decidedly primitive. Dr. A. H. Hassall, with his work 
for the Lancet Commission, had shown the tremendous 
use which could be made of the microscope and it is 
perhaps a pity that he was such a versatile man and 
left food analysis to turn his attention to the treatment 


was 


of consumption 

The first Act was largely abortive and, when Parlia- 
ment appointed another Select Committee in 1874, the 
then public analysts got busy both to improve the 
provisions of the Bill, and also to put forward standards 


for foods. They first defined an Adulterated Article as 


follows 

‘In the case of food or drink 

1. If it contain any ingredient which may 

such article injurious to the health of the consumer 
2. If it contain any substance that sensibly increases 

its weight, bulk, or strength, or gives it a fictitious 
unless the amount of such substance 
due to circumstances necessarily 
its collection or manufacture, or 
unless the 


render 


value, 

present be 

appertaining to 

be necessary for its preservation, o1 

presence thereof be acknowledged at the time of 

sale 

If any important constituent has been wholly or 

in part abstracted or omitted, unless acknow ledg- 

ment of such abstraction or omission be made at 
the time of the sale 

4. If it be an imitation of, 
of, another article 

The following limits were proposed for articles of food 

Milk shall contain not less than 9-0 per cent by 


or be sold under the name 
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weight of milk solids-not-fat, and not less than 2-5 
per cent of butterfat 
Skim milk shall contain not less than 9-0 per cent 
by weight of milk solids-not-fat 

‘Butter shall contain not less than 80-0 per cent of 

butterfat 

Tea shall not contain more than 8-0 per cent of 
mineral matter, calculated on the tea dried at 100 € 
of which 3-0 per cent shall be soluble in water, and 
the tea as sold shall yield at least 30-0 per cent of 
extract 

Cocoa shall contain at least 20 per cent of cocoa- 
fat 

Vinegar shall contain not less than 3-0 per cent of 
acetic acid.” 

These definitions are interesting because they show 
how similarly we think at the present time to the way 
in which our predecessors thought nearly 100 years 
ago. Some may smile at the suggestion that milk need 
only contain 2°5 per cent of fat, but taken in conjunction 
with the requirement of 9-0 per cent of milk solids-not- 
fat, we see that the total solids at 11-5 per cent are the 
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same as at present. The difficulty was that no one knew 
how best to determine the butterfat in milk and this 
occupied a considerable amount of time of a committee 
of public analysts in its early days, though this com- 
mittee was helped considerably by Vieth. It was as a 
result of the formation of this committee that the 
Adams Coil Method for the determination of fat was 
evolved. This consisted in running a known volume of 
milk from a pipette on to a defatted strip of paper, 
allowing it to dry in the atmosphere and then extracting 
in a Soxhlet apparatus. This became the official 
method for many years. It was from the results of the 
work of this committee that the suggestion was made 
that the fat content of milk should be not less than 
3-0 per cent and the solids-not-fat 8-5 per cent, a 
standard which has stood the test of time for 74 years. 

Alum is probably the oldest known improver of 
bread and Hassall in his books complains that the 
housewife demands a white loaf and that this can only 
be accomplished by the addition of alum. Yet in 1880 
Estcourt found that phosphoric acid or acid magnesium 
phosphate was being sold for the same purpose, while 
Napier found that the same substances were sold for 
improving yeast 

In 1887 the Margarine Act was passed and while 
public analysts were wholeheartedly in favour of the 
act, it gave them a headache for many years, but it had 
the advantage that it served to bring together the 
Government Laboratory and public analysts, when 


Dr. Bell in 1899 invited the Society to collaborate in 
deciding on the most satisfactory method of analysis 
The Reichert-Wollny process was then 


adopted. With 
the introduction of coconut and palm kernel oils into 
margarine the method had to be modified and later, 
when hydrogenated fats became popular, still further 


modifications had to be introduced, though many of 


these have turned rather on the 
results than on new techniques 

In 1893 the Society of Public Analysts called a 
semi-public meeting to discuss desirable amendments 
to the Food and Drugs Act and this was attended by 
three members of Parliament, including Dr. Cameron, 
who was then promoting a fresh Bill. As a result of the 
general public interest aroused another Select Com- 
mittee was appointed and its labours led to the 1899 
Act. One important new point was introduced into this 
Act with a new definition of ‘food’ resulting from a 
case having been lost in the High Court on the grounds 
that baking powder was not a food. The first two years 
of the present century were anxious ones for public 
analysts on account of the arsenic scare, due to the use 
of crude sulphuric acid for the manufacture of glucose 
used in the eye of beer and sweets, but the 
difficulty was to find a really sensitive test. A joint 
committee of the Society with the Society of Chemical 
Industry proved that the Marsh-Berzelius test was 
sensitive to one part of arsenious oxide in 7,000,000 
parts of a food or chemical, though few modern 
analysts even remember the test. 

The sale of alcoholic drinks had 


interpretation of 


always been a 
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controversial one and before the turn of the century 
considerable time used to be devoted to the detection 
of salt added to beer and of water to spirits. Vinegar 
was one of the foods mentioned in the original list at 
the beginning of this article and it had been a perennial 
one for many years. Hehner raised it in 1891, and Allen 
and Moor in 1893 showed that what had at first been 
determined as acetic acid in vinegar consisted essentially 
of acetic anhydride, so that a higher figure than 3 per 
cent was necessary for the strength of vinegar. It was 
not until Hamill in 1908 put forward a Report to the 
Local Government Board that vinegar must be a liquid 
wholly derived from malted barley or wholly from 
cereals, the starch of which has been saccharified by 
the diastase of malt, that order really began to be 
produced out of what was somewhat chaotic. Un- 
fortunately this definition was never made law nor was 
Hamill’s further suggestion that vinegar should contain 
at least 4 per cent of acetic acid, though, as the result 
of High Court decisions, both these proposals have 
now been more or less adopted 

With the passing of the 1875 Act the sale of exhausted 
tea more or less disappeared, but the sale of exhausted 
spices and drugs continued to be rampant for many 
years, the commonest of being ginger, 
largely in the manufacture of ginger beer and also for 
alcoholic extracts for medicinal purposes as well as 
for flavouring, but the spice to which additions were 
mostly made was pepper. This might contain lead 
chromate, ground olive flour, maize 
starch, arrowroot, plaster of Paris, or even clay. On 
occasion so-called pepper was found to be entirely 
devoid of any real pepper. At the turn of the century 
the sale of ‘egg powders’ was considerable, although 
these were really coloured baking powder. They were 
gradually renamed ‘egg substitute powders’, but during 
the 1939-45 war the Ministry of Food stopped their 
sale except as “Golden Raising Powder’ 

When the first Food and Drugs Acts were passed 
public analysts had good champions in Parliament to 
support their cause and notable among these one may 
mention Dr. Lyon (later Lord) Playfair and Dr. (later 
Sir) Charles Cameron with the result that the Select 
Committee in its Report in 1874 had pointed out that 
if the best men were to be attracted to the work of the 
public analyst it was essential that adequate remuner- 
ation should be offered. Owing to competition and 
lack of co-operation among public analysts fees were 
gradually reduced and with this the quality of the work 
suffered. As a result one scans the pages of the Analyst 
during the 1914-1919 war for records of the work of 
public analysts resulting from the food shorts iges and 
finds that the chief complaint was that Food Orders 
were issued without public analysts knowing whether 
they could be implemented 

It was not until after the war was over that G. D 
Elsdon, the public analyst for Salford, as he then was, 
started stirring up trouble about the detection of added 
water in milk and the composition of lemon cheese 
among other things. Meetings of the Society of Public 
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Analysts were often enlivened by his clashes with 
industrial chemists and consultants. Fortunately he 
had a good ally in W. H. Roberts, who often crossed 
swords with a well known analyst about whether the 
Vieth ratio, the refractive index, or the freezing point 
was the most satisfactory basis for identifying the 
presence of added water. Out of these clashes however 
good began to emerge, and two notable steps forward 
were made when the Society came to agreement with 
the Food Manufacturers’ Federation regarding the 
composition of jams and with the Malt Vinegar 
Brewers’ Federation regarding suggested standards for 
malt vinegar, distilled vinegar, spirit vinegar, and 
artificial vinegar. The standards suggested for jams 
then were adopted almost entirely as the basis of the 
regulations made during the war and also of existing 
standards. 

During the 1939-45 war, public analysts came to the 
front in attacking the various substitutes that were 
offered to an unsuspecting public. The worst of these 
from the dietetic standpoint were those purporting to 
replace milk and eggs, when, in fact they were generally 
based on wheat flour. Imitation citrus juices were 
prepared from citric or tartaric acid with traces of 
citrus oil, flavouring and water. Other types of sophisti- 
cation were the flavouring of wheat with small quantities 
of the genuine article for spices, imitation ground 
almonds from mixtures of soya flour, wheat flour and 
benzaldehyde, sugar substitutes, non-alcoholic wines, 
medicated wines, whisky, and even the substitution of 
a vegetable oil in salad cream by paraffin oil was 
encountered. In spite of rising costs, difficulties of staff 
and low fees, public analysts did their best to protect 
the public, but received little support from the courts 
until the popular press took up the matter. The Ministry 
of Food then intervened with a large number of 
statutory orders helping to bring order out of chaos. 
At first relations between the Ministry and public 
analysts were not too friendly, but when a chemist was 
placed in charge of the responsible department these 
improved rapidly and have generally been cordial ever 
since. With the improvement of supplies, the quality of 
foods has tended to revert to prewar standards, and 
one might say that with many foods the standards 
have never been higher than they are at the present time 

In 1954 the Society of Public Analysts and Other 
Analytical Chemists, which had gradually recruited 
more and more members, without any interest in the 
work of the public analyst, divided into two separate 
bodies—The Society for Analytical Chemistry and The 
Association of Public Analysts. The Association is now 
able to speak entirely for public analysts, and with the 
approval of the Ministry of Agriculture, Fisheries and 
Food, and of the Local Authorities is endeavouring 
to agree codes of practice with the various manufactur- 
ers’ associations. Unfortunately the path is proving a 
very thorny one owing to the natural desire of the 
manufacturers on the one hand to decide what they 
will put into a food according to supplies and prices 
and also to what they believe to be the public taste, 
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while public analysts often feel that they have a more 
direct contact with the public as a result of complaints 
which come to their ears. 

In general public analysts have not so far concen- 
trated their attention on the dietetic value of foods, an 
aspect which is becoming of increasing importance 
with the increasing period of storage between harvesting 
and consumption. With the modern tendency to large 
scale production, moreover, one cannot but wonder 
whether the present promiscuous method of sampling 
for analysis is always the most satisfactory, and some 
manufacturers would like to see control exercised 
almost entirely on the manufacturing centres. So long 
as human nature is what it is this would mean that 
certain less reputable manufacturers would endeavour 
to obtain factories in areas, where they believed the 
authorities to be more lax than in other districts. It 
would also mean that unless adequate sampling of 
stored foods was carried out, certain foods especially 
those containing vitamin C or similar constituents, 
might be sadly deficient when sold to the public. The 
public analyst is alive to all these difficulties and as a 
result believes that there is no feud between himself 
and the reputabie manufacturer 


Collaborative Research in the Food Industry 
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mixes. During the development work fat blends are of 
course tested by evaluation in a bakery but control 
during subsequent production is much more easily 
obtained by measuring the plastic properties mechani- 
cally, using an instrument specially designed for the 
purpose. By this means not only can production control 
be effected but different blends of fats or fats condi- 
tioned in different ways can be compared in a way not 
possible by baking tests 

Electronic scanning devices are used to position 
wrappers on wrapping machines, and discoloured peas 
and nuts are removed by passage through electronically 
controlled sorting machines. Weighing and propor- 
tional mixing equipment can be set into operation and 
controlled by a punched card system. In_ these 
operations, formerly using skilled operatives, the speed 
of control is much greater than previously. It seems 
that even the classical and time consuming chemical 
analysis may give way to quicker methods based on 
physical chemistry and hence capable of being speeded 
up, an example being the use of the polarograph for 
the estimation of trace metals in which there is a 
considerable saving of time. Where routine control is 
the aim and there are many samples of very similar 
composition there is every reason to hope that by the 
combined ingenuity of physicists and engineers the 
quality control chemist of the future will be able 
effectively to control all raw materials and finished 
products, allowing of course for the almost unpre- 
dictable but inevitable variation which occurs in all 
biological material. 
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OW do you like your food? Do you want it just 
H: as it comes from the source of production, modified 
only by any natural deterioration resulting from delays 
in delivery to the consumer, or would you like it ina 
cleaner, more stable and more refined state? Do you 
like your flour white and workable, or do you prefer 
it dirty white or creamy yellow, containing plenty of 
husks and bran? Do you like your milk loaded with 
like those of bovine tuber- 


organisms (some of which, 
culosis, may be pathogenic), or would you prefer it 


sterilized in some way? Do you enjoy rancid butter or 
margarine? Do you like to have your meat and meat 
products discoloured and off-flavour? Does raw fish, 
with a strong fishy odour, appeal? Do you have time 
to grind your own corn and make your own bread? 
Have you got enough garden space to grow your own 
fruit and vegeté ibles? Can you afford to spend hours 
each day buying fresh food and preparing it without 


’ 


delay 
If you can produce all your own food just when you 
want it and maintain the highest quality at all times, 
you are different from the vast majority of people 
this country, who are mainly dependent upon an 
organized food supply. Urbanization, in particular, 
results in storage and distribution problems. Lack 
domestic help, and an increasing number of households 
in which both husband and wife go out to work, result 
in an increased demand for prepared or semi-prepared 
foods. The wide range of good quality foods at 
economic prices, in forms suitable for storage or almost 
immediate use, which is readily available today in 
shops all over the country, is often taken for granted by 
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Medical School, University of Birmingham 


the consumer. There seems to be little realization that 
this is a fairly recent development. The food available 
to the great majority of people 40 years ago, and to 
many more recently than this, was restricted range 
and poor in quality A hundred years ago the food 
supply Situation in this country was deplorable for all 
but the wealthy. This great change in the people's food 
is a result of many factors, but it has only been made 
possible by the full application of advances in modern 
food technology. Food processing and the use of food 
additives have played an essential part in these develop- 
ments 

Most forms of progress carry some 


food 


risk. So it is with 
improvements in our The 


The objectiy es of less wastage 


these food ts 


changed in certain ways 
better appearance, greater convenience, longer storage 


great 


more extensive production and wider distribution have 
all been achieved. Has this been done at the expense of 
the nutritional value of the food 
’ Do the processes employed produce 


’ If so. to what extent 


is this significant 
harmful substances” Are any of the chemical substances 
used as food additives harmful in themselves? 
reasonable questions for the consumer to ask 


important 


These are 
Let us 
some of the more foods. Let us 
is done and why it 

might be risk 


and whether 


consider 
examine what 
whether there 
been adequately assessed 


is done. Let us see 
whether this 


it appears to be 


some nas 


properly controlled 


Cereals 
Wheat 1s main 
greatly in composition and properties, 
conditions under which it has been grown. It 
be stored from time to time and for this purpose pests 
must This can be done by the use of 
suitable pesticides and may, perhaps, at 
with by the use of ionizing radiations 
processes 
The 


our Staple. As harvested, it varies 
according to the 


needs to 


be controlled 


some tuture 


date be dealt 
These 
virtually 
residual 

To make the wheat useful for bread-making it 
be milled. It is possible to produce a wholemeal flour 
which contains all parts of the wheat berry. This makes 
a wholemeal! bread which is well liked by some. How- 
ever, there are many people who find it indigestible and 
it can readily be shown that the absorption of certain 
nutrients may be interfered with by some of the 
constituents of such bread. The majority of people 
consequently prefer a flour of lower extraction rate 
This simply means that certain parts of the wheat berry 
are excluded from the flour. As the extraction rate drops, 
there is a definite reduction in certain nutrients, 
especially thiamine (vitamin B), nicotinic acid, calcium 


various seem to leave the wheat 


unchanged pesticides used are non 


must 
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and iron. There is a concomitant reduction in the fibre 
and phytic acid content of the flour. The end-product 
is a creamy coloured, finely milled flour. These changes 
become marked below 80 per cent extraction, the effect 
on each nutrient depending upon its distribution in the 
wheat berry. Those changes which are regarded as 
significant in relation to the diet as a whole may be 
restored to an appropriate level by supplementation. 
Flours from different types of wheat may be blended 
together to give the type of material needed; to give 
fine adjustment of baking properties, the flour may be 
further modified, either by storage or by artificial 
ageing, using mild oxidation. Long storage involves 
further risks of deterioration, extra space, and is 
difficult to control. The use of chemicals for artificial 
ageing is reliable, quick and economic. This fine 
adjustment of flour properties is particularly important 
for large scale bread production. It is obvious that 
uniformity of loaf size and shape may be necessary for 
the effective handling of thousands of loaves in an 
automatic oven. Relatively slight variations might cause 
great problems. It is unfortunate that one of the 
substances that was used for this purpose, nitrogen 
trichloride (agene), was found to cause the formation 
of an anti-metabolite from methionine. Although this 
was never shown to have any deleterious effect in man, 
agene was withdrawn from use, One of the main sub- 


stances used nowadays is chlorine dioxide. This is 


effective in bringing about the fine adjustment in the 
properties of flour and, at the same time, it bleaches the 
yellow pigments in the flour and gives an acceptable 


white product 

It is reasonable to ask whether this treatment with 
chlorine dioxide does any harm to the flour; it cannot 
harm the consumer directly, because it has gone before 
the flour is used—it is entirely non-residual. Two 
possible difficulties about chlorine dioxide treated flour 
may be considered. Does it reduce the nutritional value 
of the flour, or cause the formation of harmful sub- 
stances in the flour? Extensive studies have been 
carried out on nutritional properties of the flour 
protein, as the chlorine dioxide is used to alter the 
properties of gluten in certain ways. Chemical and 
detailed biological studies have shown that there is no 
demonstrable reduction of the essential amino acids, or 
alteration in the nutritional value of the flour protein, 
as a result of treatment with chlorine dioxide. Thus, 
growing rats utilize the protein in flour treated—or 
even grossly over-treated—with chlorine dioxide as 
effectively as they use the same material untreated. The 
grammes of weight gain per gramme of nitrogen are 
the same in these different groups of animals, even 
when the flour provides the only source of protein. This 
also holds when the protein is supplemented with 
lysine to give better growth. Many other investigators 
have come to a similar conclusion 

The only substance of possible nutritional interest 
that is altered by chlorine dioxide treatment is vitamin 
E or a-tocopherol. This is reduced in amount. Toco- 
pherols are also reduced by storage, by aeration and 


652 


LABORATORY PRACTICE 


by baking. The contribution made by the flour 
tocopherols to the total tocopherol content of the 
normal diet is of the order of 10 per cent. The question, 
therefore, arises whether the reduction of these toco- 
pherols in flour can be regarded as a matter of nutri- 
tional significance. It can be shown that the level of 
tocopherols in flour is small as compared with the 
ordinary daily fluctuations in total tocopherol content 
of the diet. People who have lived for long periods on 
bread made from treated flour do not show any 
significant difference in blood tocopherol levels from 
those who have lived for long periods on bread made 
from untreated flour. The most important tocopherol 
from the vitamin point of view is a-tocopherol. Flour 
is a poor source of a-tocopherol, being inferior to 
animal fats. The main tocopherol in flour is ¢-toco- 
pherol of low biopotency, which is derived from bran 
during the milling process. In my opinion, the reduction 
of the tocopherols in flour by treatment with chlorine 
dioxide, or other maturing agents, has no nutritional 
significance. If there is a shortage of vitamin E in our 
diet, it might be wise to supplement it in margarine 
This is not considered necessary ; indeed, the Food and 
Drug Administration have recently expressed the view 
that they would regard as false any claims for nutri- 
tional advantage of a food substance by means of 
tocopherol supplementation. There is also ample 
evidence to show that treatment with chlorine dioxide 
does not cause the formation of any deleterious 
substances in flour; it is obvious on chemical grounds 
that if could not form methionine sulphoximine 

It has been suggested that treatment of flour with 
chlorine dioxide might cause reduction in its unsatur- 
ated fatty acid content; flour contains an appreciable 
amount of linoleic acid, which is an essential fatty acid. 
Careful examination of treated and untreated flours 
has revealed that there is no significant reduction of 
linoleic acid at ordinary levels of treatment. (Coppock 
1960). 

There is no doubt that the effects of chlorine dioxide 
on flour have been thoroughiy studied (Frazer er al., 
1956) and that there is no evidence that this form of 
treatment has any action that might be directly or 
indirectly harmful to the consumer. The use of chlorine 
dioxide in flour treatment is self-limiting in that 
overtreated flour is unusable for baking. The question 
of safety in use has, thus, been adequately assessed and 
can be satisfactorily controlled. There are a number of 
other maturing agents used in flour and each has its 
particular usefulness. The possible biological effects of 
these substances have also been extensively studied. 
They have been shown to be safe in use. 

Apart from bread, cereals are also extensively 
consumed as a wide range of breakfast foods. To 
produce these, the cereal is often subjected to some 
form of heat treatment. This may result in reduction in 
the nutritional value of the cereal protein. However, the 
increase of palatability that results may offset this 
reduced nutritional value and the combination of the 
cereal with other proteins, such as milk, counteracts it. 
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Fats 

The consumption of fats in this country has increased 
considerably over the last 40 years. This in itself may be 
of some significance from a health point of view. 
Attention has been particularly concentrated recently 
on the proportions of saturated and unsaturated fatty 
acids in the dietary fats, especially the amount of the 
cis/cis forms of linoleic acid. The proportions of these 
fatty acids in the dietary fats may have some relevance 
to the deposition of lipids in blood vessels and, perhaps, 
to ischaemic heart disease. 

The main changes include improvement in the quality 
of butter, greater availability of clean milk and a 
tremendous increase in the production and use of 
margarine and cooking fats. Present evidence does not 
suggest that these various fats are in any way deleterious, 
apart from the general question of the amount con- 
sumed. Indeed, it seems more likely that many of the 
manufactured fats, derived in the main from vegetable 
sources, may be advantageous, while the unrestricted 
consumption of natural animal fats is somewhat more 
suspect. The suggestion that the hydrogenation pro- 
cedures used in their preparation might have resulted 
in the formation of large amounts of trans-acids is not 
borne out by the facts. Trans-acids occur in significant 
amounts in natural dairy products 


Many fats, especially those more 


that contain 


unsaturated fatty acids, are liable to oxidative rancidity 
There are some indications that the products of 
oxidative rancidity may have some deleterious effects 
on the consumer. One of the ways of controlling these 
changes is by the use of anti-oxidants 


Many fats 
contain natural anti-oxidants, such as tocopherols 
Other dietary constituents, such as lecithins and 
ascorbic acid, may also play a part in restricting 
oxidative changes. In some cases, however, the use of 
synthetic anti-oxidants, such as gallates or butylated 
hydroxy anisole, would be advantageous. These 
substances have been subjected to extensive investiga- 
tions along the lines generally recommended by the 
FAO/WHO Expert Committee on Food Additives 
(1957) and the Food and Drug Administration in the 
United States (1959). As a result of these investigations, 
they are regarded as being safe in use within certain 
limits. In all cases in which tolerance limits are specified, 
it is essential that satisfactory methods for the quantita- 
tive analysis of the additive in food materials should be 
available 

In dairy products, such as cheese, control of unwanted 
organisms may be important. For example, control of 
clostridial organisms in processed cheese can be 
achieved by the use of nisin. This is an antibiotic which 
occurs naturally in some dairy products. It is a poly- 
peptide and its biological effects have been extensively 
investigated. At extremely high dosage levels it has no 
effect on growth in experimental animals and investiga- 
tions of organ function after prolonged feeding show 
no evidence of damage. It is digested and absorbed 
from the intestine, so that its antibiotic effects are not 
carried through into the lower bowel and it does not 
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give rise to antibody formation after oral administration 
Being an antibiotic substance, there is a special problem 
to be considered. Does nisin have any inter-relations 
with antibiotic substances used in medical treatment? 
Could it cause cross-resistance in pathogenic organisms 
which would make them difficult to treat with other 
antibiotic substances in common use? Is nisin itself 
needed for use in medical treatment? Nisin was 
originally considered for use in therapy, but, for various 
reasons, it was not found to be suitable for this purpose 
It does not give rise to organisms resistant to currently 
available antibiotics used in medical treatment. There 
would seem, therefore, to be no objections to the use 
of nisin on medical grounds 


Meat and Fish 

A large amount of meat and fish is supplied to the 
consumer in the fresh state; an extensive organization 
has been built up to make this possible. One of the 
major factors concerned is the use of refrigeration ; this, 
in turn, may be combined with the use of preservatives 
Preservatives may also be used in meat and fish 
products. In general, the same problems arise as with 
other food additives. Thus, they must be shown to be 
harmless to the consumer; this decision is based on 
suitable investigations in experimental animals. The 
preservatives permitted for use in foods have been 
extensively studied and may be regarded as safe in use 
This is another field in which ionizing radiations may 
eventually prove to be of value; there are, however, 
many problems to be overcome before this method of 
Sterilization can be effectively applied 


Fruit and Vegetables 

Fruit used for making jam and other fruit products is 
often treated with processing 
Again, only a limited range of substances are used for 
this purpose and their safety has been well established 
In this, as in all other fields of food technology, it is 
important that processes should be kept under review 
The introduction of new methods, such as deep 
freezing, increased rate of transport, or the introduction 
of successful anti-mould agents, might open up the 
possibility of radical changes in the handling of a 
particular food commodity. The important criterion ts 
the production of a better quality food at an economic 
price. Vegetables may also present the problem of 
primary contamination with residual pesticides. This, 
however, is a rather different problem from that of 
intentional! food additives and can usually be controlled 
effectively by the application of available knowledge in 
toxicology 


preservatives before 


General Summary 
These considerations are by no means exhaustive, but 
they will serve to illustrate the main points with regard 
to the control of food additives 

The first point is the need for the use of food additives 
They have materially contributed to the remarkable 
changes that have been brought about in the people's 
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food. They are an essential weapon in the continual 
struggle to maintain world food supplies at an adequate 
level 

The second point to be considered is the existence of 
some element of risk in the use of food additives. They 
might be harmful in themselves, they might alter the 
nutritional value of the food, or they might lead to 
the formation of damaging agents. Each case must be 
considered on its merits. It is possible to plan a series 
of studies ‘n exper‘mental animals and, if necessary, in 
human subjects, too, that will give some reasonable 
assurance on these points. Most of the substances in 
use today have been so investigated and they are still 
being studied. Knowledge in this field is accumulating 
rapidly; the more this happens, the safer the use of food 
additives becomes. The methods used in the study of 
chronic toxicity are being carefully studied and de- 
veloped, with a view to making them more sensitive, 
more effective and more economic, in both man-power 


and cost 


he third point is the interpretation of the available 
evidence in terms of human safety. Most of the infor- 
necessity, be derived from studies in 
experimental animals. Within limits, this can 
be a useful guide to possible effects in man. It is also, 


mation must, of 


certain 


in My Opinion, important not to give too much weight 
to effects observed at excessive dosage levels. Studies at 
high dosage may, perhaps, be useful as target tests, 
but they call for repetition at more reasonable dosage 


levels. In my view, no decisions should be taken on the 
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proceedings at the Anniversary Meetings of 
Society to be held in Liverpool from April 11 
will be divided between two sections 
Within each section, there will be 
three lectures and papers. The sessions will 
generally consist of a main lecture followed by invited 
contributions and time will be available for general discussion 
ussed and the names of those who have 
contribute appear 


The scientific 
the Chemica 
to April 14, 196! 
meeting simultaneously 


sessions of 


The topics to be disc 


accepted nvitations to 


prov isional!l 


below 


Section A. De Chemistry of Boron Com- 

pounds 
4. B. Burg (University of Southern California), D. B 
Clapp (Borax Consolidated Ltd., Chessington, Surrey), 
A. G. Davies (University College, London), W. Gerrard 
(Northern Polytechnic, London), N. Greenwood (Uni- 
versity of Nottingham), A. K. Holliday (University of 
Liverpool), R. Koster (Max-Planck-Institut fiir Kohlen- 
forschung, Miilheim Ruhr), M. F. Lappert (College of 
Science and Technology, Manchester), H. Steinberg 
(U.S. Borax & Chemical Corp., Anaheim, California), 
H. S. Turner (Chemica! Research Laboratory, Teddington, 


Middlesex) 


elopn 


Section B. Some Aspects of the Chemistry of Natural 
Products 
Newer applications of physical methods 


C. Djerassi (Stanford University, California), L. M 
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basis of tests carried out at dosage levels exceeding 
10 per cent of the diet. 

Finally, with respect to nutritional damage, the 
reduction of some nutrient in one particular food 
material is not in itself important. It only assumes 
importance if the nutrient is vital to the maintenance of 
normal health and if the food substance in question 
represents one of the major sources of that nutrient 
Such matters can only be decided on the basis of the 
whole diet. It may also be pointed out that even when 
the destruction or removal of a major nutrient does 
occur, and if this is found to be significant in terms of 
the diet as a whole, the banning of the process o1 
additive concerned is not the only possible answer; 
supplementation with the missing nutrient is an 
alternative possibility 

It is hoped that enough has been said to indicate 
that there are no short cuts to the safety-in-use of food 
additives. The problems involved must be faced: the 
answers can be obtained and sound decisions can be 
reached. In this way, and only in this way, can the 
safety of the consumer be satisfactorily guaranteed 
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Jackman (Imperial College of Science and Technology 


London), R. I. Reed (University of Glasgow) 


Photochemical transformations 

D. H. R. Barton (Imperial College of Science and Tech- 
nology, London), G. Biichi (Massachusetts Institute of 
Technology), W. G. Dauben (University of California), 
E. Havinga (University of Leiden) 


Porphyrins and related compounds 

V. M. Clark (University of Cambridge), A. W. Johnson 
(University of Nottingham), G. W. Kenner (University of 
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Abstracts will be circulated in advance to participants 
but it is not intended to publish a detailed report 


CJB Scholarships 


Following the recent announcement of the setting up of a 
CJB Scholarship scheme administered jointly by Construc- 
tors John Brown Ltd. and The Institution of Chemical 
Engineers, a research scholarship has now been awarded to 
Mr. M. D. Taylor, of the Department of Chemical Engin- 
eering, King’s College, University of Durham, to the value 
of £450 per annum, for two years in the first instance 

The purpose of the Scholarship is to encourage research 
in chemical engineering and, in particular, in chemical plant 
design 
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INSECTICIDE AND FUNGICIDE RESIDUES 
by J. M. Barnes, M.B. (Camb.) 


Toxicology Research Unit, M.R.C. Laboratories, Woodmansterne Road, Carshalton, Surre\ 


5 


HE term pesticides will include insecticides, 

fungicides and herbicides used in the treatment of 
growing crops, stored food products, and domestic 
animals. 

This is no place to argue the case for the use of 
pesticides, and until someone can demonstrate effective 
means of controlling the pests without recourse to 
chemical pesticides the latter will continue to be used 
to improve the quantity and quality of the food we 
consume. 

Pesticides may be applied to the soil before planting 
crops, to the crops at all stages of growth prior to 
harvest, to produce in transit or store and to livestock 
used for milk, meat or egg production. Residues of 
these pesticides may remain on the food until the time 
it is actually consumed. As some, though by no means 
all, pesticides used may be poisonous to mammals in 
quite small doses, there is naturally some anxiety that 
any residues consumed with food could be harmful. 
Apart from one or two cases of gross misuse where 
people have sprayed their own crops and picked and 
eaten them the same day it should be emphasized that 
there is no evidence whatsoever that pesticide residues 
that occur after normal use of the materials ever 
harmed anyone. Furthermore, the position as outlined 
in what follows indicates that the margin of safety is 
probably very high even if occasionally there were to 
be an excessive treatment of a crop with a pesticide. 


Types of Pesticide 


Hundreds of different pesticides are used but many of 


these are different preparations of the same active 
ingredient. It is sometimes asked whether all these 
different types are necessary but the many different 
pests that attack crops of all types at various seasons 
may each respond best to a particular preparation. 

The great majority of pesticides remain on the 
outside of the plant, animal or food product to kill 
pests in contact with the surface. A number of materials 
are designed to be taken up by the plant or animal and 
distributed within the organism. Systemic insecticides 
of this type are commonly used against aphis which 
lives on the plant juice. They may be used in cattle to 
kill grubs under the skin. 

Pesticides on the outside of a crop can sometimes be 
removed by mechanical means but not so the systemics 
When systemics were first introduced there was some 
anxiety that they might react with the crop to make it 
toxic to the pest, but there is now good evidence in 
those cases carefully investigated that it is the original 
pesticide which is active. 


Factors Affecting Residues 
The amount of any particular pesticide which remains 
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on a treated crop depends both on the nature of the 
surface and the type of formulation applied to it. This 
latter is frequently overlooked but preparations with 
the same active ingredient may differ profoundly in 
their ability to adhere to a waxy leaf because of differ- 
ences in the ‘wetters’, ‘stickers’ and solvents used to 
suspend the active ingredient. Most pesticide sprays 
are applied to ‘run off’. If the farmer applies more than 
is recommended there will be little effect on the residues 
remaining on the plant. However, if he makes up his 
original solutions to be more concentrated than is 
advised, any residues would probably be higher. On 
the other hand risks of damage to the crops are greater 
if strong solutions of many pesticides are used. Of the 
pesticide that adheres immediately after application 
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some will be removed by weathering—clearly a rather 
variable factor in outdoor crops, some will evaporate 
and some will decompose. The concentration of 
pesticide may fall by virtue of further growth of the 
crop after treatment. This can be very significant in the 
case of fruits like tomatoes and apples. If animals are 
treated by dipping the same processes will take place 
but significant quantities of a fat soluble material may 
be absorbed through the skin and be subsequently laid 
down in the body fat. Another fraction may be excreted 
in fat in milk or eggs. 

The most constant factor of those mentioned is 
chemical decomposition. This will be an innate 
characteristic of each active principle. For some types 
of pesticide such as DDT this is relatively slow; for 
inorganic materials and metals it is non-existent. On 
the other hand there are pesticides with half-lives of 
12 hours or less. This type can be used on crops suddenly 
infested just before harvest 


Safe Levels or Tolerance 

The users of pesticides want to know what they can 
apply and under what conditions so as to be certain 
that the food is wholesome for the consumer. The 


answer of the public health authority usually follows 
the line that a given use is safe provided that the level 
of pesticide does not exceed a quantity (usually expressed 
aS SO many parts per million (ppm)) on the food as sold. 
This figure is often called a tolerance. It would save a 
lot of argument if all pesticides could be effectively used 
in such a way that no trace remained in the food we 


consumed. If there is no pesticide there can be no 
argument even about purely hypothetical hazards. The 
next best thing is to be sure that as little as possible of 
a pesticide remains, but it should not be reasoned from 
this that all residues of pesticides are necessarily harmful 

The basis of setting a ‘tolerance’ can be outlined in 
the following way. The pesticide is examined for its 
toxic properties towards the familiar types of laboratory 
animal—rat, mouse, rabbit, guinea pig and dog 
Occasionally for special reasons animals such as the 
domestic fow! may be used in order to exclude the 
possibility of special toxic effects. The basis of such 
testing is the weight of evidence from previous experi- 
ence with many chemicals that the reactions in these 
animals will reflect with varying degrees of accuracy 
the reactions of man to the same poisonous material 
The toxic action of a pesticide is studied first in short 
term experiments where it is proper that the mode of 
action of the new compound as a poison should be 
analysed. Nevertheless it is surprising how many 
people seem to consider that a figure for the LDSO0 is an 
adequate substitute for a full account of how or why 
the animals appeared to die from the new chemical 
From these observations on animals it is usually fairly 
easy to predict what would be a dangerous dose of a 
new poison if received by man. From this it is possible 
to calculate the amount that would have to remain on 
a crop so that the consumption of food prepared from 
that crop would be overtly poisonous. Such residues, 
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if they could be produced, would be of the order of 
parts per hundred, rather than parts per million. 

However, not only has the effect of a single dose to 
be considered but the possibility must be envisaged 
that an individual will consume quantities of a pesticide 
daily over an unlimited period in the different foods 
which he eats. To allow for this it is conventional to 
feed animals (by inclusion of the pesticide in their food 
or water) a daily dose, some fraction of the single 
LDSO, that will (a) have some untoward effect on their 
general condition, and (6) allow them apparently to 
live as normal animals. This non-effective dose its 
established usually by such criteria as effect on growth 
body weight, survival and general behaviour. Occasion- 
ally as with the anti-cholinesterase group of pesticides 
a more sensitive specific biochemical test such as blood 
or tissue cholinesterase activity may be determined 
The ‘no-effect’ dose with such a material may be very 
much lower than that which appears to be inactive 
when effects are measured only on body weight or 
growth. Clearly we must need to understand the mode 
of action of a toxic substance before we can begin to 
consider a tolerance or ‘safe dose’. For example, a 
substance such as an organophosphorus insecticide 
may appear to be very poisonous when judged by the 
size of a single dose which can cause death. Yet this 
same material given in a dose just below the /ethal dose 
will give rise to transient effects fully reversible when 
the toxic substance is excreted or decomposed in the 
body. Another substance such as an organic mercurial 
fungicide may have a much larger single lethal dose yet 
the effects of a dose not immediately fatal may be 
incompletely reversible with a legacy of cellular 
destruction in vital organs; at the same time repeated 
smaller doses may produce irreversible, if minute, 
tissue injury which can in the course of time lead to 
serious impairment of vital organ function 

Having arrived at such a ‘safe level’ for animals it is 
usual to add a safety factor, often of the order of 100, 
in order to allow for differences in the response of 
animals compared with man and also to allow for 
differences in the sensitivity of individuals in a human 
population. From such information it may be concluded 
that a figure x mg./kg. is the safe daily dose for man 
However, it is impossible from the results of animal 
experiments to say that one has proved that a material 
is safe or innocuous for a human population if con- 
sumed in similar doses. It is not, therefore, the policy 
of toxicologists to say that a daily dose of this or that 
pesticide is safe. Instead, if consulted about the use of 
a pesticide the questions asked are (1) on what crops 
is it used? (2) What is the residue remaining on the 
food prepared from a crop treated in a manner that 
will effectively deal with the pest which it is desired to 
control? The toxicologist then calculates the maximum 
human dose likely to result from the consumption of 
such treated food and compares this with the dose of 
the material known to produce any deleterious effect 
when given to animals either as a single dose or 
repeatedly, often over one to two years. Allowing for 
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errors in the application of the pesticide, the vagaries 
of the human race in their sensitivity to chemicals and 
possible differences in the sensitivity of man and 
laboratory animals to a given chemical, it is usually 
not difficult to decide whether the residue likely to 
occur falls well outside any possibly dangerous dose 
range for the pesticide 

The policy of keeping levels of pesticide residues in 
food as low as is consistent with the effective use of the 
pesticide leads to some confusion in interpreting 
tolerance figures. The toxicities of a group of pesticides 
are not necessarily in inverse proportion to the size of 
the tolerance set for each one on the same article of 
food. The level set is the lowest that is compatible with 
the effective use of that material and it might be 
possible to set a level many times higher for some 
non-toxic materials if new uses against new pests were 
developed 

It is unfortunate that lists of tolerances are so easy 
to prepare and tend to become a convenient means for 
committees and others to compare the apparent merits 
of different pesticides from the point of view of the 
safety of their use as it may affect the consumer of the 
treated food 


Hazards from Pesticide Residues 

It is often assumed that a poisonous substance may be 
dangerous just because very small doses are taken into 
the body over very long periods. This is just the way 
in which an animal can tolerate poisons and we are 
dealing with poisonous materials in this way all our 
lives. Only a small number of consumers are affected 


by alcohol and nicotine (the latter one of the most toxic 
of pesticides), carbon monoxide, lead, arsenic and other 
chemicals which they absorb for the greater part of their 
lives in doses which they can tolerate. Such materials 
are almost an inevitable part of the environment of 
many though a few eschew any contact with some of 
these toxic chemicals 

It is therefore very important to rid our minds of the 
idea that something absorbed in small doses for a long 
time will necessarily have some dreadful effect quite 
unpredictable from a study of the effects of very much 
larger doses administered over relatively shorter periods 
We have seen that the very manner of use precludes the 
possibility that members of the general public buying 
food through normal commercial channels will ever 
ingest a dose of a pesticide that begins to approach a 
single poisonous, let alone dangerously toxic dose. If 
small quantities of a chemical substance—pesticide, 
pigment, unusable vegetable protein, bacterial toxin 
from the normal gut flora—are absorbed constantly 
over our lives, they may suffer three possible fates 

(a) Be excreted unchanged in the urine and faeces 

(b) Be metabolized (usually in the liver or kidneys) to 
a product more water soluble and so the more readily 
excreted. 

(c) Be stored in the tissues 

Compounds under (a) need concern us no more. If 
renal function fails to the extent of being unable to 
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cope with the minority elements in the urine, death will 
rapidly occur from the accumulation of normal body 
waste products 


Compounds metabolized first will place no strain on 
the normal systems unless they call for the incorporation 
of some body constituent in short supply in order that 
the original compound may be rendered more soluble 
In fact many metabolic transformations involve some 
degradation while those depending on conjugation 
demand substances such as glycine or glucose which 
are abundantly available. Finally a few materials, 
notably DDT among pesticides, have such a high 
lipoid/ water solubility ratio that accumulation in fat 
occurs to an extent five to ten times that of the rate of 
ingestion. Thus it has been demonstrated that American 
citizens may accumulate up to five parts per million 
(ppm) of DDT in their fat from the DDT taken in with 
their ordinary diet, mainly from animal rather than 
vegetable produce. However, recent studies have failed 
to demonstrate that DDT present even at 100 times 
this concentration has any effect on fat tissue metabo 
lism. Indeed, modern biochemical techniques make it 
possible to determine with ever increasing degrees of 
sensitivity the action of toxic materials on normal 
body processes Everything points to the existence of 
normal dose/response curves for the effects of drugs 
upon both whole animals and also upon the isolated 
biochemical systems upon whose integrated whole life 
itself depends. It is fortunate that dose/response curves 
exist for both mammalian, plant and insect metabolic 
systems. This makes it impossible to apply large doses 
of pesticides to plants without risk of killing these as 
well as the pests against which the pesticides are applied 


Testing of Pesticides 

However, the possibility of highly selective action of 
pesticides against both pests and mammals though not 
against the treated crop or plant material makes it 
essential to study the toxicity of pesticides towards 
warm blooded animals. As outlined above, pesticides 
are tested as adequately as any chemical that finds its 
way into consumer goods of a type that can lead to a 
significant degree of ingestion by man. Pesticides are 
indeed examined with a great deal more care than 
chemicals to which individuals in a factory or chemical 
plant may become much more seriously exposed. The 
risks run by a consumer of food are treated much more 
seriously than the risks run by a consumer of air 
whether he or she be in a factory or an urban commun 
munity 


Basis of Tolerances 

From what has been said it should be clear that there 
is no simple formula by which, from a few quantitative 
data, a ‘tolerance’ or ‘safe level’ can be determined. Not 
only must the mode of action of the particular toxic 
material be reasonably well understood but the scale 
upon which the residues will be consumed must be 


taken into consideration. Thus the ‘tolerance’ in a 
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luxury fruit may legitimately be higher than the 
tolerance for the same pesticide in a staple food such 
as meat, milk, bread or potatoes. This is not to imply 
that tolerances are borderline figures for safe and 
unsafe doses. At all times tolerances must have large 
safety factors. Only where there is a threat of death or 
ill health from malnutrition should the safety margin 
be significantly lowered. These considerations must 
influence the ideas about ‘international’ tolerances for 
insecticides in food. Olive oil is a minor food adjunct 
in Great Britain and North America but is a staple 
article of food in Eastern Mediter:anean countries. 
Since the U.S. tolerances receive so much puLiicity just 
because they are freely issued for intern’ guidance, it 
should be remembered that the figures represent the 
residues found to be left when effective pest control ‘s 
achieved in that continent, The same pesticide in anot!:<1 
climate may have to be applied at either lower or 
higher rates so that residues at harvest depart s.gnifi- 
cantly from those found in America. Thus, a f gure five 
times greater or less than the U.S. tolera.ice is not 
necessarily incorrect or unsafe for consumers in other 
countries where the same pesticides are used under 
different conditions 


The Control of Residues 

The control of residues in food should ideally depend 
upon a widespread network of inspection services 
capable of analysing all our food for any pesticide 
residue just as it analyses milk for water, water for 
bacteria or coal for short weight. For many reasons an 
adequate policy of checking food in the shops is 
impracticable. The detection or measurement of many 
pesticides is a delicate, time-consuming operation even 
when they are known to be present. When a dozen or 
more pesticides may be recommended for the treatment 
of apple trees to achieve insect and fungus control, it is 
not possible to ask an analyst to examine a sample of 
fruit purchased from a retail store and state whether 
any pesticides are present in excess of the ‘tolerances’ 
If such tolerances have been made legal it is clearly 
impossible to enforce the law by ‘snap’ analysis of food 
presented for sale. Mercury, lead and arsenic would be 
child’s play to detect when contrasted with organo- 
phosphorus acaricides, DDT or some newer complex 
insecticides any of which can be sprayed on apples at 
some Stage to meet an expected or unexpected visitation 
by pests 

the control of residues must be linked with 
This has been clearly 


Clearly 
the control of use of pesticides 
envisaged in the system developed in this country as a 


result of the recommendations made ‘n the report of 


the Zuckerman Working Party on pesticides in food 
This is the basis of the U.S. control of residues which 
has received more publicity, not because its methods 


are more clearly understood but simply because sets of 


figures for tolerances are provided. These may appear 
to make the problem scem simple. The problem is the 
same whether tolerances are published or not, but the 
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analysts in North America, as in the rest of the world, 
can Only look for and measure pesticide residues which 
they have some reason to expect to be present. It is 
unfortunate that so often searches for residues are 
inspired by reports of rivals or other interested parties, 
alleging misuse of pesticides. This may provide some 
brake on carelessness but it can never be a system that 
is popular in a democracy. 


Conclusion 

The solution of these problems requires thought 
together with friendly co-operation between the makers 
and users of pesticides as well as the consumers of the 
treated produce. Thought comes best in free associa- 
tions; when legislation is introduced with the idea of 
restricting activity, the groups so threatened devote 
their thoughts to their own welfare and not primarily 
to the common weal. 

No country can claim to know how to control the 
use of pesticides without incurring the slightest risk to 
any individual from any product however used. There 
has been a lot of loose talk about ‘poisons on the farm’ 
in the less responsible sections of the Press. There are 
poisons in the factory, in the home and in the air. We 
have not learnt to control any of them perfectly but in 
every instance an effort is being made 
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Royal Society Institutes a Visiting 
Professorship 


The Royal Society has instituted a Visiting Professorship so 
that oversea scientists of high distinction may be invited t 
the United Kingdom for a period of an academic year, or 
at least six months, to enable them to carry out research 

The first holder of the appointment will be Prof. Arnulf 
Schliter, professor of theoretical physics in the University 
of Munich, and also of the Max-Planck-Institut fiir Physik 
und Astrophysik, Munich. He will take up the appointment 
on March |, 1961 and work in the Department of Applied 
Mathematics and Theoretical Physics at Cambridge on 
problems in theoretical astrophysics and plasma physics 

Prof. Schliter, although still a young man, has achieved 
international distinction for his work. He was among the 
first people to perceive the importance of magnetic fields in 
interstellar gas clouds, and has made many contributions to 
cosmical electrodynamics. He has clarified the nature of 
conductivity in ionized gases, and advanced the knowledge 
of the conditions for equilibrium and stability of plasmas 
More recently he has investigated the conditions for thermo- 
nuclear reactions 


SEPTEMBER 1960 





ANTIBIOTICS IN FOOD 


by H. B. Hawley 


Technical Director, Aplin and Barrett Ltd., Yeovil, Somerset 


te whole question of antibiotics in foods is one 
which can easily become an emotional issue even 
to the person trained to objective thinking, probably 
because—like love, smoking and drinking—eating 
concerns us so intimately. It also provides a handy 
topic for the more sensational sections of the press. To 
the physiologist, food is the fuel of life; to the unhappy 
man, so the slimming advertisements tell us, a consola- 
tion; to the gourmet, a delight; to the politician, 
frequently an effective weapon in his armoury; and to 
the ordinary man, something which is often never 
quite what it used to be. Small wonder, then, that the 
developments in the handling and presentation of our 
food and in the pattern of our eating habits:to match 
an ever changing environment so often give rise to 
irrational sentiments 


The Problem 

What we all doubtless fear, whether consciously o1 
subconsciously, is that our growing knowledge of food 
technology will enable some misguided politician, 
social reformer or down-right crank to provide us all 
one day in the name of progress with nothing more 
than a rationalized fuel of ‘ordinary and smokeless’ 
grades, designed purely and simply to meet the needs 
of our endocrines, arteries and metabolic fires. But 
whether this rationalistic nightmare becomes a reality 
or whether we continue to indulge our diverse sense of 
taste, one problem remains the same: how to meet the 
needs of a rapidly expanding world population and 
provide and store foods for distribution to large urban 
populations. If the quantity of food actually available 
is to keep in step with world needs it is imperative that 
more intensive cultivation and better means of elimin- 
ating waste be forthcoming. Unfortunately, nature ts 
not at all co-operative. Intensive cultivation of food- 
stuffs or the ‘forced’ rearing of farm animals inevitably 
increases the risk of disease and often weakens the 
stock, because selection on the basis of a desirable 
characteristic usually places some additional physio- 
logical strain on the organism. Thus, the high milk- 
yielding cows are more prone to mastitis and certain 


SEPTEMBER 1960 


LABORATORY PRACTICE 


H. BR. HAWLEY 


tlthough his spe 
physiology, has wide 
from rheology to 
science a congenial 
disciplines 
Through the 
on refractory research, high-temperature | 
and chemistry, medical bacteriology, food tech 
nology and nutritional problems and antibiotic 


ialities are bhiochen and 


scientific interests ranging 
food 


point for Ties 


hacteriology and find 


mecting 


vears has been variously e 


researe h 

Food in all its stages— from garden and field to 
its final despatch—is both his hobby 
livelihood, but takes a particular del ght in the 
pick of the world’s foods, including the unusual 


and 











metabolic disorders; the intensive raising of poultry 
enhances the risk of fowl pest; pigs cevelop swine fever; 
while plants fall victim to fungal diseases and insect 
pests. All this is obvious and inevitable, and the more 
the biological balance of nature is disturbed and the 
physiological equilibrium of the organism strained, the 
more stringent are the ‘artificial’ remedial measures 
required to achieve the desired result. It is the task of 
the food scientist to compete in this never-ending 
struggle by breeding disease-resistant strains and by 
utilizing his armoury of fungicides, insecticides, anti 
biotics, growth stimulants and inhibitors 

Fortunately, the food scientist has not been idle. The 
provisioning of urban populations the size of London, 
Tokio and New York with the facilities available a 
century ago would rapidly decimate them through 
grave nutritional diseases and famine. Ever since man 
abandoned a nomadic existence, he has been confronted 
with the problems of feeding his communities, especially 
through the lean winter months, of providing against 
periods of drought and devastation, of provisioning his 
voyagers and feeding his armies. In the beginning and 
until comparatively recent times the great advances in 
the conservation of foods have been made empirically, 
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no doubt in many instances as a result of astute 
deductions from accidental observations, such as the 
sun-drying of meat, dry-salting, various fermentations 

the production of cheese, for example—and the 
churning of milk to give butter. Strictly speaking, none 
of these is a ‘natural’ food, probably even less so than 
pasteurized milk, which caused so much controversy a 
quarter of a century ago. Nevertheless, the really 
substantial developments in the conservation of foods 
only became possible as a result of the great scientific 
progress towards the end of the last century, for the 
growth of organic chemistry, the foundation of bac- 
teriology and the science of thermodynamics made 
much needed contributions to our knowledge of 
fermentation and the nature of food spoilage, to the 
composition of foods and to the new method of 
preservation by canning. The steady progress of 
urbanization is a direct result of these developments 
and parallel achievements in the sphere of public health. 
Consequently man has prospered through his techniques 
in food conservation, a direct contradiction of the 


prognostications of the ‘nature cults’ and the like 


Conservation of Foodstuffs 

Foodstuffs can suffer deterioration at three stages in 
their history, namely, during production, processing 
and storage. In the production stage plants and animals 
are exposed to bacterial, viral and fungal diseases and 
to the direct and indirect effects of insect pests; after 
death of the animal or plant and during processing the 
food is modified to a varying extent by the process of 
autolysis, attack by micro-organisms and the physical 
and chemical changes consequent on _ processing 
Storage brings new hazards to quality and acceptability 
from continuing physical and chemical changes 
consequent on the death of the plant or animal, 
deterioration and the unwelcome 


microbiological 
The food scientist is already 


attention of insect pests 
waging an incessant war on all these fronts. But a food 
must be more than a good quality fuel, since for 
discriminating human beings it must retain something 
of its pristine freshness and psychological appeal to eye, 
nose and palate which are all important in achieving a 
satisfactory gastric response. Perhaps it should also be 
said that a food must be innocuous, but this is a difficult 
and controversial subject which hinges on the old adage 
‘one man’s food is another man’s poison’ and is 
particularly open to controversy when so much publicity 
is given to the dietary problems associated with coronary 
disease, nephritic diseases, diabetes, adiposity and 
over-indulgence 

A description of the techniques employed by the 
food technologist to satisfy these divers requirements 
would fill many volumes 


Antibiotics: Friend or Foe? 

Some of these problems and the responsibilities which 
have to be faced by the food technologist and by the 
various organizations with obligations to safeguard 
the health and welfare of the community can be 
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illustrated by the use of antibiotics. An antibiotic may 
be regarded as a metabolite of a living organism which 
at a concentration of a few parts per million is inhibitory 
to various micro-organisms. This definition excludes 
such metabolites as alcohol and acetic acid. It also 
distinguishes an antibiotic from the true preservatives, 
which at certain concentrations act as poisons without 
selective action. The production of an antibiotic by a 
particular strain of micro-organism in its natural 
environment is usually a compensatory mechanism 
which makes up for some other deficiency —for example, 
the production of nisin by certain slow acid-producing 
strains of Streptococcus lactis in an environment of 
fast acid-producers—and enables these strains to 
survive in the presence of their competitors. Conse- 
quently, the very nature of antibiotics involves a high 
degree of selectivity in their action on other micro- 
organisms. They can, in fact, be classified on the basis 
of their range of selectivity into narrow and broad- 
spectrum antibiotics. Penicillin and streptomycin are 
examples of the former and tetracyclines of the latter. 
Diplococcin, nisin and subtilin are very selective and 
the tail-end of the narrow spectrum ones. This question 
of breadth of antibacterial spectrum is of great 
importance in relation to their applications. The 
broader the spectrum the more profound the effect and 
the closer the antibiotic resembles a preservative or 
antiseptic. This is well illustrated in their medical 
applications. Such antibiotics as penicillin, streptomycin 
and chloromycetin caused few side effects as they could 
best be used in the treatment of specific infections, but 
when the tetracyclines were first introduced as a means 
of general treatment or for the sterilization of the gut, 
serious consequences often followed their too liberal 
use. This was because certain organisms, such as 
staphylococci, readily become resistant and in the 
absence of competitors superimpose a dangerous 
infection. These aspects, as will be seen later, are 
important when considering the use of antibiotics in 
relation to food 

Many veterinary applications of antibiotics have 
repercussions in the food industry, the treatment of 
bovine mastitis being a case in point. This is an acute 
infection spreading readily throughout a dairy herd and 
often establishing a chronic condition which seriously 
affects both the quality and quantity of milk produced 
Before the last war mastitis was usually caused by an 
infection of Streptococcus agalactiae and related strains 
These readily responded to antibiotic therapy, but on 
the other hand the staphylococci, which formed a small 
percentage of infections, readily acquired antibiotic 
resistance; and consequently a large proportion of the 
mastitis now encountered is staphylococcal in origin 
Prophylactic treatment, massive dosing and antibiotic 
combinations are combating this new situation, but the 
extensive use of antibiotics for this purpose has in turn 
brought fresh problems. The frequent and heavy dosing 
is resulting in some of the antibiotics finding their way 
into the milk. As cheese starters are very sensitive to 
antibiotics, difficulties have been encountered in 
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cheesemaking, leading to losses and poor quality. 
Furthermore, a few people can acquire sensitivity to 
certain antibiotics such as penicillin and occasionally 
the consumption of milk containing penicillin can cause 
unpleasant reactions in such individuals. Although it is 
usually possible to keep staphylococcal mastitis under 
control, small numbers of antibiotic-resistant strains 
often linger in sub-clinical infections. This has led to 
an increased incidence of staphylococci in dairy 
products, and reports of food-poisoning from such 
staphylococci in, for example, cheese and milk powder 
have received some prominence in various countries. 
Fortunately, staphylococci are not quite happy in milk, 
but their increased incidence in milk has coincided 
with outstanding post-war improvements in the general 
hygienic quality of dairy products, an advance which 
has removed many of the harmless competitors of 
staphylococci. These are admittedly serious disadvan- 
tages to the use of antibiotics in the treatment of 
mastitis, yet on the other hand it would be quite 
impossible to provide milk of quality and in anything 
approaching present-day quantities without their aid 

It may be objected that mastitis was never a problem 
in the past, consequently new techniques must have 
aggravated the position. Such complaints are, of course, 
all too familiar to the food technologist, to whom the 
harrassed executive or disillusioned artisan will com- 
plain that these troubles only appeared with the advent 
of the scientist. Such complaints undoubtedly contain 
a grain of truth, but as already pointed out they are 
part of the price we have to pay for a growing popula- 
tion, increasing urbanization and new ideas on the 
relationship between productivity and leisure. The 
incidence of mastitis has undoubtedly greatly increased, 
and important contributory factors are the much 
increased yield of the cow, which strains its physiology 
to the limit, and the almost universal use of machine 
milking with the associated risk of trauma and cross- 
infection. At the same time, without the intensive work 
on breeding for quality and quantity and without the 
use of mechanical aids it would be quite impossible to 
meet the demand for milk at anything approaching an 
economic price. Under present circumstances, anti- 
biotics are indispensable in the control of mastitis and 
the problems their use creates is a challenge which has 
to be contested. Already the problem of staphylococci 
in milk has been countered by unprecedented precau- 
tions in the manufacture of milk powder while common 
sense in the use of antibiotics on the farm and stricter 
legislative control are beginning to have an effect. 

The use of antibiotics in animal nutrition, notably in 
rearing poultry and pigs, is making a useful contribu- 
tion, primarily by helping to improve the general 
condition, bringing the animals to market weight 
quicker and improving their food conversion. There is 
no evidence that any residues are present in the flesh 
when it reaches the consumer, and consequently there 
are no problems associated with antibiotic sensitivity 
nor any risk that the consumer will acquire an anti- 
biotic-resistant flora, as might conceivably be the case 
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with prolonged consumption of traces of antibiotic. On 
the other hand, the feeding of antibiotics to poultry has 
created some problems in another field of application, 
namely, the preservation (a better term might be 
conservation) of eviscerated poultry by means of an 
antibiotic dip. This practice is now quite extensive in 
the U.S.A., reducing waste and improving the quality 
and shelf-life of poultry distributed in film packs. The 
procedure has also necessitated an improvement in the 
hygienic conditions at processing plants, because 
unsatisfactory bacteriological conditions would soon 
bring about the establishment of an antibiotic-resistant 
flora and make the method uneconomic. It has been 
shown, however, that the strains of salmonellae common 
in chicken gut soon become antibiotic-resistant through 
the feeding of antibiotic supplements. These strains do 
not present any particular hazard in the case of ordinary 
eviscerated poultry because they are overgrown by the 
normal contaminants and die out. Following treatment 
with an antibiotic dip, however, the competitors of the 
salmonellae are destroyed and the risk of food poisoning 
becomes a possibility When this system was being 
considered in Britain, it was discovered that at the 
ambient temperatures encountered during the distribu- 
tion of such raw ‘meats’, the salmonellae could multiply 
to a dangerous extent if the temperature were not 
maintained consistently below 59°F. That this problem 
does not arise in the U.S.A. would appear to be due 
to the unbroken sequence of refrigeration from manu- 
facturer to consumer. These observations have led our 
Food Standards Committee to withhold their recom- 
mendations for this application pending further study 
of the problem. It is a good example both of the care 
which is exercised before any new technique is intro- 
duced and of the awareness of food technologists to 
the hidden snags which can sometimes be encountered 
when translating the practice of one country into that 
of another 

The use of antibiotics as feed supplements and for 
the treatment of poultry brings us to the general 
principles and problems of their more extensive use in 
the food industry. It was in some ways a historical 
accident precipitated by the exigencies of war that led 
to such rapid assimilation of antibiotics into medical 
practice and to the development of a new industry 
Yet if the brilliant observations of Whitehead (1933)! 
at the Massey Dairy Research Institute of New Zealand 
had not been before their time, antibiotics might first 
have made their impact via food. This article might 
then have had a rather different orientation 

Antibiotics are now of such immense importance in 
medicine that no risks can be taken that their use in 
foodstuffs might lead to the development of antibiotic 
resistant pathogens and complications in antibiotic 
therapy. This important provision therefore completely 
precludes the use in food technology of the medical 
antibiotics except for certain restricted applications 
where residues are negligible and there is virtually no 
risk of human pathogens being encountered during 
processing. Another potential risk is the possibility of 
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damage to the intestinal flora, which as previously 
indicated, is greater in the case of the tetracyclines and 
the other broad spectrum antibiotics. Furthermore, as 
with other food additives, any antibiotic employed in 
food processing must be non-toxic at the levels used 
and free of any chronic or cumulative effects throughout 
the lifetime of the individual. In assessing these risks 
it has also to be borne in mind that individuals will 
have predilections for certain foods and their con- 
sumption of a particular food additive may be well 
above the average; then again they may have a 
metabolic disorder making them more sensitive to it. 
There are nevertheless certain applications of the 
broad-spectrum medical antibiotics which look attrac- 
tive and may be considered legitimate. One of these is 
the antibiotic treatment of the ice used for chilling deep 
sea fish prior to landing from the trawlers, although 
this application is not yet recommended for use in this 
country because of insufficiency of data concerning the 
persistence of residues after the fish has been cooked 
use of chlortetracycline for 
treating whales has, however, been recommended by 
the Food Standards Committee, because it has been 
shown that whale oil does not contain any residues and 
the meat is normally used for animal feeding. This 
application is encouraging and should substantially 
reduce spoilage Rapid deterioration occurs in the 
whale due to the very slow rate of cooling and the 
serious contamination of the tissues caused by the 
severe trauma inflicted by the harpoon. The antibiotic 
solution is injected through the pipe line used for 
inflation of the whale. But apart from these, and 
possibly a few other equally specialized uses, it is 
doubtful if any country will permit the wide-spread use 
of medical antibiotics in food. Consequently interest 
has now developed in the potential use of the so-called 
‘medically unfit’ antibiotics, 
which are nisin and subtilin. Subtilin is produced by 
certain strains of Bacillus subtilis and nisin is produced 
by various strains of Streptococcus lactis used in cheese- 
making. Neither of these antibiotics has any medical 
applications, and although the use of subtilin as a food 

1949 it has not 


in various ways. The 


preservative was in fact proposed in 
been followed with practical application 


Criteria for Use 
Only nisin has found practical application in food 
processing, and recently the Food Standards Committee 
made quite comprehensive recommendations as to its 
use in a range of dairy products and canned foods. ? 
Its acceptance and use Is to be attributed to the status 
of nisin in regard to dairy products and to its successful 
production by the fermentation of milk, making it 
available in substantial quantities 

It is not sufficient, however, that an antibiotic should 
have no medical applications to justify its use in foods, 
as it must satisfy many other criteria. These points are 
well exemplified in the case of nisin. Nisin has a 
molecular weight of about 8,000, which means that the 
molecule is too large to diffuse when injected into 
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muscular tissue; it has a very low solubility, which 
makes it impossible to introduce therapeutic concen- 
trations by the intra-venous route; and if eaten it is 
digested, since trypsin rapidly destroys it on account of 
its proteinaceous nature. Furthermore, it has very little 
inhibitory effect on the majority of pathogens, with the 
exception of the clostridia (gas-gangrene organisms) 
and staphylococci, but even these are more sensitive to 
most of the medical antibiotics. The destruction of 
nisin by the digestive juices is also significant because 
it precludes any possible risk of interference with the 
intestinal flora. Since it is possible to induce some 
measure of resistance to any antibiotic, it was important 
to establish that any nisin-resistant pathogen did not 
become resistant to any of the medical antibiotics. This 
has been shown to be the case and it has been demon- 
Strated that nisin-resistant bacteria still retain their 
sensitivity even to such polypeptide antibiotics as 
polymyxin, bacitracin and subtilin. 

As discussed previously it is a sine gua non that any 
antibiotic used in a foodstuff must be devoid of toxicity. 
Work carried out by Frazer, Sharratt and Hickmann4 
has shown that nisin is so completely harmless that it is 
not possible to obtain an LDso for it. Its cor 
occurrence in raw milk and cheeses made from un- 
pasteurized milk is an added assurance 

There are other properties which render nisin 
attractive and acceptable for use in food processing; 
one of these is its narrow antibacterial spectrum and 
the insensitivity of Gram-negative bacteria. This might 
at first appear to be a serious limitation, but in fact 
this very limitation is an important safeguard. As 
mentioned previously, the broader the antibacterial 
spectrum of an antibiotic the more closely it approaches 
a chemical preservative in properties. Now the objection 
to chemical preservatives is their very effectiveness, 
since they can control the spoilage of heavily contam- 
inated foodstuffs and also cover up unhygienic methods 
of handling, both practices which cannot be tole: 
by sanitary authorities or responsible food technologists 
and manufacturers. Nisin, however, is_ ineffective 
against the so-called faecal contaminants and the 
majority of the micro-organisms associated with poor 
quality or badly handled foods, many of which are 
even capable of destroying it. ¢ onsequently, nisin has 
no use in raw foodstuffs but its great merit is in con- 
trolling specific types of spoilage; in fact, its main field 
of application is to pasteurized or fully heat-processed 
in which all or most of the vegetative bacteria 

heat but in which the more 
The action of nisin on bacterial 


mon 


ited 


foods, 
have been destroyed by 
resistant spores remain. 
spores is almost unique and is now proving of much 
economic importance. There is still some doubt as to 
its precise mode of action but its effect amounts to a 
reduction in the heating needed to destroy these 
troublesome spores. Hence, when nisin is added to 
foodstuffs prior to processing, lower temperatures and 
shorter process times (or a combination of the two) 
may be used, with a resultant improvement in nutritive 
properties, flavour, colour, texture and overall accept- 
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ability. The reduction in thermal treatment also means 
Savings in process steam, power and retort capacity, 
which can be quite substantial. Finally, as the thermo- 
philic bacteria are eliminated, no problems arise from 
the storage of canned foods under tropical conditions. 

If the thermal processing of canned foods is to be 
reduced it is important that there must be safeguards 
against the survival of the dangerous food-poisoning 
organism, Clostridium botulinum. Although the various 
strains of C/. botulinum are sensitive to nisin, the 
possibility of resistance cannot be precluded and there 
is the slight but nevertheless definite risk of nisin being 
omitted from a pack due to human error. In view of 
this it would be undesirable to process foods below the 
minimum conditions required for its destruction, and 
the Food Standards Committee have borne these 
considerations in mind when making their recommend- 
ations 

It is now evident that there is a great future for 
antibiotics in the sphere of food processing but, as 
already pointed out, only for antibiotics which have no 
medical use and are of a relatively narrow antibacterial 
spectrum. The mistake in the past has been to look to 
broad-spectrum antibiotics for food preservation but 
for the reasons outlined earlier they are unlikely to 
receive general favour. The real answer to the problems 
of food spoilage is to advance quality and hygienic 
control to the limit and to use inhibitory substances 
such as nisin to control the residue of spoilage problems 
or to use them as adjuncts to other well-tried procedures, 
as for instance in thermal processing 


Conclusion 

The effect of nisin on spores places it rather in a 
category by itself, but there can be little doubt that 
other antibiotics must exist with similar properties 
There are indications that other foodstuffs which 
depend upon processes of biological fermentation for 
their stability do, in fact, contain antibiotic substances 
which may eventually prove equally advantageous in 
food processing and supplement the valuable properties 
of nisin. However, it would not be right at this stage to 
conjecture on this possibility; suffice it to say that each 
new technique or substance will bring its protests from 
the chary and the over-conservative, anxieties for the 
food technologist and problems for the legislator. Yet, 
basically, all this is to the good, providing soundest 
protection all round, be it against the over-zealous 
innovator, the obscurantist crank, or the down-right 


unscrupulous manufacturer 
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EXHIBITION LECTURES 


CLINICAL BIOCHEMISTRY 
by E. J. King, D.Sc., Ph.D., F.R.LC. 


Professor of Biochemistry, British Postgraduate Medical School 


PART I 


fiero chemistry, like all other branches of 


chemistry, has made great advances during the 
last few years. These have been concerned with the 
better understanding of the metabolic processes which 
normally take place in the human body; with blocks to 
metabolic pathways, often enzymic and dependent 
upon inherited abnormalities, with nutritional defici- 
encies, with the introduction into the body of foreign 
matter, both inorganic and organic, which in ordinary 
parlance may be regarded as poisonous in one way or 
another, mild or potent and acutely or chronically 
active, and with invasive processes of bacterial, viral, 
malignant, and other sorts. It might be said, indeed, 
and with very considerable justification, that medicine 
is biochemically dependent Diagnosis, prognosis, 
treatment and the assessment of treatment are increas- 
ingly dependent on biochemical investigation and 
control 
In the diagnosis of disease the clinical biochemist has 
become the close partner of the physician and the 


surgeon. The biochemical patterns of abnormality of 
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disease which he determines and studies are, in fact, 
just as characteristic of disease as the better known 
signs and symptoms of the clinician. A low concentra- 
tion of haemoglobin in the blood is just as characteristic 
of anaemia as Is the pallor of the patient. A high plasma 
bilirubin is as reliable an evidence of hepatic disease as 
is the jaundice of the patient, and is indeed the cause of 
it. Accumulation of urea and other nitrogenous 
metabolites in the blood of uraemic patients is as 
characteristic of their condition as is their odour. In 
Table I are set out typical patterns of biochemical 
abnormality in the blood plasma of patients with 
generalized bone disease. In infant and juvenile rickets 
and in osteomalacia, the adult form of rickets, there is 
a lack of calcium and phosphorus in the bones, 
may be the consequence of a deficiency of these elements 
in the diet or of a lack of vitamin D, or in a pregnant 
woman if not properly nourished of a loss of caicium 
and phosphorus from her body which ts greater than 
her intake. Here the calcium of the blood serum ts 
present in concentrations only slightly less than ‘hose 
found in normal persons, but the inorganic phosphate 
is markedly lowered, cccasionally almost to vanishing 
point by the analytical methods we use, and in the past 
was considered to be one of the most important 
diagnostic features of these two diseases. But in the 
alkaline phosphatase of the blood plasma an even more 
gross and invariable abnormality is found: whereas the 
normal activity of this enzyme in the plasma of 
healthy children corresponds to about 20 phosphatase 
units (K.A.), that of children admitted to London 
hospitals with rickets is often of the order of 50 units, 
and may be as high as 70. In osteitis fibrosa cystica, a 
condition in which the calcium and phosphorus are 
withdrawn in large amounts from the skeleton because 
large amounts of the parathyroid 


hich 


of abnormally 
hormone getting into the blood from parathyroid glands 
which have a cystic growth on them, the mineral matter 
of the bone is in part replaced by fibrous tissue, there 
is a very high concentration of calcium in the blood, 
but a normal or nearly normal phosphate, and a grossly 
elevated alkaline phosphatase. Paget's disease (osteitis 
deformans) is marked by a partial collapse of the 
vertebral column—at any rate that is what it looks 
like—and here the blood plasma alkaline phosphatase ts 
as markedly elevated as it is in osteitis fibrosa cystica, but 
the serum calcium is always within normal limits. The 
enzyme alkaline phosphatase is thought to be formed 
by the osteoblast cells of the bony skeleton, the cells 
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Biochemical Findings in Bone Disease 
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which so to speak make bone. In cancer of the bone 
there is always a rise in the alkaline phosphatase of the 
blood serum if there is active replacement of bone 
taking place consequent on increased osteoblastic 
activity; on the other hand, if there is increased activity 
of the osteoclasts, the cells which appear to degrade 
bone, no increase of tht alkaline phosphatase is 
observed in the blood serum. In fractures there is often 
observed an increased serum alkaline phosphatase, 
likewise dependent upon increased osteoblastic activity. 

For an audience which has come to see a laboratory 
apparatus and materials exhibition, it is perhaps 
appropriate to dwell on those aspects of clinical 
biochemistry which deal with analyses and with new 
apparatus, and it is along those lines that I propose to 
direct most of my remarks. My selection of methods of 
analysis and of analytical apparatus is largely influenced 
by my own particular interests and by those of my 
colleagues. In a lecture which aims to give some sort 
of notion as to what the clinical biochemist does and 
why he does it, it is necessary to make a selection from 
the enormous body of material which presents, and it 
may appear not inappropriate to choose those aspects 
of the subject in which the Department I represent has 
been most interested and most concerned. | shall give 
a few instances of inorganic and organic analyses, of 
the use of enzyme determinations in medical diagnosis, 
of paper and column chromatography, paper and 
starch-gel electrophoresis, and several instruments with 
whose invention, development or early use we have been 
concerned 


Some Inorganic Analyses 

Multiplication of analysable component by chemical 
reaction.—In this type of reaction the element or ion to 
be determined is made to take part in a chemical 
reaction which will yield a multiple number of some 
other analysable substance. An early example of this 
was Van Slyke’s methed for the determination of 
sulphur in biological materials. The sulphur was 
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oxidized to sulphate, and the sulphate ion made to 
react with barium iodate, a substance itself very 
insoluble in water but not so insoluble as barium 
sulphate: as a consequence an equal or nearly equal, 
number of iodate ions came into solution in place of 
the sulphate ions which were precipitated as barium 
sulphate. In the filtrate from the mixture in which this 
reaction took place the iodate was determined by 
titration with thiosulphate after the addition of excess 
iodide. Six titrable iodine atoms were thus obtained for 
each iodate, two iodates for each sulphate, and hence 
12 titrable iodines for each original atom of sulphur 
present in the sample. An analogous method used 
silver iodate for the determination of chloride (Hasle- 
wood and King, 1936; Sendroy, 1936). A chloride- 
containing solution, e.g. deproteinized blood plasma, 
urine, etc., was treated with an ammoniacal solution of 
silver iodate, acidified with sulphuric acid, filtered, 
potassium iodide added, and titrated with thiosulphate; 
or the chloride solution was shaken with solid silver 
iodate and then filtered 
NaCl Agl0, > AgCl Nal0, 

Mercurous iodate, insoluble like silver iodate, is also 
used in similar methods 


Potentiometric titration for chloride.—The sample 
(plasma, serum, urine, C.S.F., etc.) is diluted with dilute 
nitric acid in a small beaker and arranged for continuous 
magnetic stirring. A special burette with a sealed-in 
platinum electrode dips into the solution and delivers 
standard silver nitrate solution (Sanderson, 1952) 
Precipitation of silver chloride occurs 
(AgNO, NaCl > AgCl NaNO;) 

until the end-point is reached, after which the con- 
centration of silver increases rapidly. The electrical 
potential between the platinum electrode and a silver 
electrode dipping into the sample is continuously 
measured; it starts relatively high, drops slowly at first 
with the addition of AgNO, and then rapidly as the 
end-point is reached. Titration is stopped when the 
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determination. 


potential reaches a predetermined value corresponding 
to exact equivalence between the silver nitrate and 
chloride in the beaker; this potential is established 
beforehand by a dummy titration against a measured 
volume of standard chloride solution. The apparatus 
for this titration is on display; the burette, electrodes, 
beaker and stirrer are illustrated in Fig. 1. 

An improved, though somewhat similar, chloride 
titrator has recently been developed by my colleague 
Wootton, from an original design by Cotlove ef al., 
1958. This instrument takes the titration a stage further 
towards complete automation by generating the silver 
ions at a constant rate by carefully controlled electro- 
lysis of silver electrodes. The titration of a given amount 
of chloride, therefore, takes a known time which is 
measured on an electric clock calibrated in milli- 
equivalents of chloride. The end-point is detected by the 
rise in current occurring between two indicator silver 
electrodes and when the end-point is reached, the 
apparatus turns itself off and the chloride result can be 
directly read in milli-equivalents from the clock. This 
apparatus is likewise on demonstration. 
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Metallic colour complexes.—One of the oldest and 
best-known instances of this type of colorimetric 
analysis is the ether-soluble complex of thiocyanate of 
iron. The dipyridy! complex of ferrous iron, which gives 
a cherry red colour is equally well known. So also is 
that with o-phenanthroline. In recent years several 
more organic complexing agents have been described, 
which give much more colour per atom of iron, e.g. 
tripyridial, batho-phenanthroline. 

Perhaps a more interesting complex of iron is that 
with perchloric acid. The determination of iron in 
inorganic samples by conversion into ferric sulphate or 
ferric perchlorate has been described by Bastian, 
Weberling and Pallila (1953, 1956). These salts absorb 
strongly at a region in the ultraviolet where interference 
from other elements is negligible. It therefore seemed 
likely that iron in biological material could be estimated 
by digestion with perchloric acid followed by spectro- 
photometry of the diluted digest. An accurate and 
convenient method results; as described, samples should 
contain 0-2-1 mg. of iron, but much smaller quantities 
of iron can be estimated by modification of the volumes. 
(Wootton, 1957). Fig. 2 shows the absorption of iron 
perchlorate in the ultraviolet. 


Flame-photometric determinations.—The flame photo- 
meter, as a visual spectrophotometric instrument, has 
been in use for a very long time. The photoelectric 
instruments date from the war years, when Perkins- 
Elmer developed a model, a description of which was 
privately circulated in this country. But I think there 
was no instrument designed for clinical chemistry 
purposes until the post-war years. In 1946 I secured the 
temporary services of a Dutch biochemist, Domingo, 
who, with my colleague Klyne, built a simple flame 
photometer which was capable of estimating quickly 
and accurately the sodium and potassium of blood 
plasma, urine and other biological materials (Domingo 
and Klyne, 1947). Domingo had worked with the 
Dutch physician Kolff, who developed the artificial 
kidney for the treatment of uraemia. His instrument 
made it possible to carry out multiple determinations 
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Fig. 3. Emission spectrum of calcium in the blue-violet. The 
peak at 422-7 mu is relatively unaffected by background. 

of sodium and potassium on a scale hitherto unknown 
In the place of a few estimations per week, scores of 
them were soon being carried out every day in all 
departments of clinical biochemistry, and this new 
analytical tool made possible the detailed study of 
many electrolyte abnormalities in disease which could 
not possibly have been done without it. Unicam, Evans 
Electroselenium, Gallenkamps and other firms have 
manufactured models which have been widely used; 


nearly every clinical laboratory in the country Is now 
equipped with one or other of these British instruments. 

More difficult were the flame-photometric estimations 
of calcium and magnesium, cations which are of just 


as much biological importance as are sodium and 
potassium. Because of the large amounts of sodium in 
all biological fluids, and the large amount of colour 
contributed by it throughout the visible spectrum of 
the flame into which biological fluids are sprayed, the 
determination of calcium and magnesium must almost 
of necessity be carried out in the blue or violet, where 
the contribution from sodium is not so pronounced 
and where these cations produce prominent emission 
lines. Fig. 3 shows the emission spectrum of calcium in 
the blue-violet. At 422-7 mu. calcium has an emission 
peak which is relatively unaffected by sodium back- 
ground and by the background of the flame itself. By 
using the monochromator from the Hilger Uvispec 
spectrophotometer, MacIntyre was able to make a 
flame photometer which was capable of as quick and 
accurate determinations of calcium as are the instru- 
ments used for sodium and potassium (MaclIntyre, 
1957). 

The divalent cation magnesium has long been known 
to be present in large amounts in the animal body, 
particularly in the skeleton and in the interior of cells 
Its importance in animal nutrition has also long been 
recognized; and a condition of magnesium deficiency 
in cattle is well known to veterinary surgeons. Figs. 4a 
and 4b show two normal calves and one suffering from 
magnesium deficiency. The emaciated appearance of 
the magnesium-deficient animal is sufficient evidence 
for the importance of magnesium in metabolism. These 
animals are weak and excitable, and suffer from 
convulsive spasms which have often been mistakenly 
taken for hypocalcaemic tetany. Addition of small 
amounts of m ignesium salts to their diet rapidly 
restores them to normal Magnesium has also long 
been known to have an essential part in many enzymic 


Fig. 4. (a) and (b) Normal calves (/e/t) and calves suffering from magnesium deficiency (right) 


SEPTEMBER 1960 


LABORATORY PRACTICE 





ee MgCi, (1-0 mM) 
x » NaCl (200mM) 


o——— H,0 


EMISSION 





— 


287 


= 4 i. 
283 284 285 
Wavelength (mu) 





A. 
286 


Fig. 5. Emission spectrum of magnesium. Peak at 285-2 my. 


reactions, which do not proceed at all, or very much 
more slowly, in its absence. 

Because of the lack of a convenient micro method 
for the determination of magnesium, its importance and 
its role in metabolism have really only been guessed at 
in the past. The magnesium ammonium phosphate 
method, and the colorimetric procedure with titan 
yellow, were too cumbersome and slow and not 
sufficiently micro in the case of the former, and too 
inaccurate in that of the latter, to make metabolic 
studies of magnesium possible. But with the same 
instrument which he used for calcium, MacIntyre was 
able to develop a quick, easy and accurate flame- 
photometric method for magnesium. Fig. 5 shows the 
emission spectrum of magnesium: at 285-2 mu. it is 
possible to measure magnesium with the same facility 
and accuracy as calcium. (Alcock ef a/., 1960). Experi- 


Fig. 6. A normal and a magnesium-deficient rat. The ears of the animal with 
magnesium deficience (on the left) are bright pink in colour due to marked 


capillary dilatation. 
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mentally, Macintyre and Davidsson (1958) produced 
a condition of magnesium deficiency in rats which 
was similar to that already known in cattle. The animals 
developed the same nervous condition, and in fact 
were not infrequently thrown into fatal convulsions by 
the sudden very loud noise produced by turning on the 
burner of the flame photometer which was being used 
to estimate their magnesium and calcium. Another 
interesting symptom was a marked dilatation of their 
peripheral capillary bed. The bright pink of such an 
animal's ears and tail, where the hair is thin, is seen in 
Fig. 6, which shows a ‘blushing’ rat beside a normal one 
Magnesium deficiency has also been recognized in man, 
and several cases have been carefully studied within 
recent months. A better understanding of the deficiency 
syndrome has resulted, and also a better knowledge of 
the absorption of magnesium from the gut and its 
excretion in the urine, together with several reciprocal 
relationships with calcium which have emerged. It 
seems not unlikely that magnesium will turn out to be 
under hormonal control as is calcium. These studies 
and the better understanding of the role of magnesium 
in metabolism have only been possible as a result of 
the flame photometer. 

Iron and other biologically important cations may 
also be susceptible of measurement with flame photo- 
meters which make their measurements in the ultra- 
violet, but methods for them have still to be worked out 
Spectro-fluorimetric determinations.—Many substances 
become activated when irradiated in solution with 
light of a suitable wavelength. They then emit light at 
another wavelength, usually a longer one, and this 
emergent light is often obtainable at a measurable 
intensity from quantities of the fluorescing material 
which would be quite impossible to measure by other 
analytical means. Table II illustrates the extremely high 
dilutions at which several substances can be made to 
fluoresce with a sufficient 
intensity for accurate opti- 
cal measurement Three 
years ago Bartholomew 
built a spectrofluorimeter 
from parts kindly supplied 
by Unicam which was 
capable of feeding in light 
of any wavelength in the 
visible or ultraviolet by 
means of one monochroma- 
tor, while the emergent 
fluorescent light from the 
activated substance could 
be scanned by a second 
monochromator (Barthol- 
omew, 1958). Moss (1960) 
has applied this instrument 
to enzymic studies with 
alkaline phosphatase in 
which we have been inter- 
ested. When an ester of 
phosphoric acid is hydro- 
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TABLE I 
Detection Limits of Fluorescence Analysis (Summer, 
1957) 





Detectable 


concentration 


Fluorescent material 


Aesculin 

Aluminium 
Anthracene in alcohol 
Arsenic 

Boric acid 

Bromine in HC] 

Coal tar pitch in asphalt 
Eosin 

Fluorescein 

Peroxides 

Saccharin 

Quinine in water 
Uranine in water 





lysed by phosphatase enzymes, the rate of hydrolysis is 
usually measured by determinations of the inorganic 
phosphate liberated in the hydrolysis, by one or other 
of the molybdenum blue methods. But since a molecule 
of alcohol, phenol, sugar, etc., is always liberated for 
each phosphate ion set free, it is just as relevant and 
may be very much easier to measure one of these. The 
naphthols, alpha- and beta-, fluoresce very strongly 
when activated by appropriate ultraviolet light, even at 
extremely low concentrations. The hydrolysis of a 
naphthol phosphate can, therefore, be followed by 
spectro-fluorimetric analysis of the liberated naphthol 
in concentrations where it would be impossible to 
estimate the phosphate with anything like the same 
degree of accuracy. This makes it possible to study the 
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Fig. 7. Fluorescence activation and emission spectra for «- 

naphthol phosphate. «-N-naphthol is activated maximally at 

250 mu and 335 my, a-naphthol phosphate at 295 mu. 

a-naphthol fluoresces at 455 mu and «-naphthol phosphate 
at 365 mu. 
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kinetics of phosphatase hydrolysis with much lower 
enzyme activities, for short periods of only a few 
minutes or even seconds, and continuously, than can 
be done by other analytical means. Fig. 7 shows that 
a-naphthol is activated at several wavelengths, maxim- 
ally at 250 mu. and 335 m:., while «-naphthol phosphate 
is activated at a different wavelength, i.e. 295 mu 
Activated at these wavelengths «-naphthol and 
a-naphthol phosphate become fluorescent, but the 
fluorescence of a-naphthol (at 455 mu.) is very much 
greater than that of its phosphate (at 365 mz.), and 
furthermore is at a different wavelength. This makes it 
possible to estimate extremely small amounts of 
x-naphthol in the presence of relatively large con- 
centrations of a-naphthol phosphate. Similarly with 
$-naphthol an extremely small amount of the free 
naphthol, liberated in a very short time by a small 
amount of enzyme, can be measured accurately in the 
presence of a great excess of its substrate $-naphthol 
phosphate. An illustration of the use of such a kinetic 


study will be shown later. 
N.B. All references will be published at the end of the series 


(To be continued) 
Food Technology 
(Concluded from page 634) 
75 mg. as the M.D.R. as in U.S.A. Although this 
does not alter the law, it is all very confusing to 
the layman, and sometimes to professional workers 
in this field. Scientifically the concept of a M.D.R. 
may be absurd or unsound, but if legal standards 
are laid down, or even implied, by Government 
departments, then all official bodies should accept 
this, or at least refrain from publicizing different 
figures. Legal requirements should always be clear 
and beyond dispute. 

One final aspect may When 
technical experts are far from being agreed them- 
selves is it fair to expect a 100 per cent lay bench to 
adjudicate on a complicated technical-legal prob- 
lem? Scientists and technologists as a group are 
probably no more intelligent than any other group 
of professional people, but at least they should be 
better able to understand technical problems, and 
explain the elementary fundamental aspects to the 
layman. 

In this issue we publish a series of articles on 
various aspects of food science as a tribute to all 
those who, since 1860, have worked to improve 
the quality, quantity and purity of our foods 
Considerable progress has been made although in 
some respects we are still behind Canada and 
U.S.A. It is to be hoped that the defects in our 
food laws will soon be remedied by mutual agree- 
ment between all parties concerned. The recent 
report on preservatives in food is a good example 
of a sensible approach to a very difficult problem. 


be considered 
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N optical design group is to be set up 
Ava the Imperial! College of Science and 
Technology, London, under the direc- 
tion of Dr. C. G. Wynne, of the Wray 
Optical Co. Ltd., with the support of a 
long-term grant from the Department 
of Scientific and Industrial Research. 
The work aims to develop new advanced 
methods of lens design based on Dr. 
Wynne’s recent advances in research 
including studies of computer tech- 
niques. Special steps are being taken to 
ensure that the results benefit the British 
optical industry. 

The group, initially employing a staff 
of four in addition to Dr. Wynne, will 
be established under Prof. W. D. Wright, 
Professor of Technical Optics in the 
College’s Department of Physics. 

The value of the D.S.1.R. grant for the 
initial period of seven years is £9,400 a 
year. In announcing the award, the 
Research Council of the D.S.1.R. pay 
tribute to the public-spiritedness of the 
Wray Optical Company. By readily 
agreeing to the release of Dr. Wynne the 
company has enabled the scheme to 
materialize although, of course, the 
company’s own research effort will need 
reorganizing. Dr. Wynne will still be 
consultant to the company 

The scientific programme will be: 

1. To develop new methods of lens 
design, including the use of elec- 
tronic digital computers, and to 
give instruction in these methods 
To design and construct lens sys- 
tems of orthodox type but improved 
performance; of novel types in- 
cluding systems employing aspheric 
surfaces; and of specialized sys- 
tems required in very limited 
numbers but having unusual per- 
formance characteristics, such as 
for space research 

Traditional methods of lens designing 
are quite inadequate for dealing ex- 
haustively with problems of this com- 
plexity, but a major advance has 
recently been achieved by Dr. Wynne 


using methods based on electronic digital 
computer methods. Results already 
obtained suggest that a substantial im- 
provement in the performance of lens 
systems is possible when the optimum 
design is computed by these techniques. 

The design of lens systems involves 
problems of aberration correction of 
very great complexity. A fully analytic 
approach is impossible except in the case 
of very simple systems for which a high 
degree of correction is inherently im- 
possible. In practice, the problem con- 
sists of the reduction of up to 50 or 60 
values of the aberration function at 
appropriate sampling points in the 
aperture and field, these values being 
derivable numerically and depending on 
up to 50 design parameters. 


Detecting and Preventing 
Cancer 
Britain is to have its first centre devoted 
solely to the prevention and detection 
of cancer 

The Cancer 
Centre, when 


Prevention Detection 
fully established, will 
provide the most complete means 
available in this country of early 
diagnosis of cancer and of detecting pre- 
cancerous conditions of the body, 
which, if allowed to persist, could give 
rise to cancer. 

This service will fill the gap between 
the work carried out in the institutes of 
research and the hospitals who under- 
take treatment. 

Instituted in February this year, the 
Centre has now been given recognition 
by the Charity Commissioners as a 
charitable trust. This allows it to go 
ahead at once with raising the £200,000 
needed to buy the London premises 
which have been offered to it, and to 
equip itself and engage staff. It intends, 
as quickly as possible, to open ancillary 
centres in other parts of the country 
each with mobile facilities sufficient to 
cover a wide area. 

Each centre will be enabled to make 
rapid and complete diagnosis by using 


a combination of the latest electronic, 
biochemical and electrochemical tech- 
niques, saving considerable time in 
diagnostic methods, and doctors will be 
provided with fully documented reports 
on all cases. 

It is not generally appreciated that 
there are new techniques for making 
early and accurate diagnoses of pre- 
cancerous states. These are based on the 
modern concept of cancer as an illness 
of the whole organism, not merely a 
localized growth. 

An important branch of the Cancer 
Prevention Detection Centre’s activities 
is expected to be the provision of 
facilities for mass check-ups at factories 
and offices. With its present limited 
resources of staff, equipment and funds 
it is already conducting a special! study 
of the relationship of industrial environ- 
ment to health. 

The general aim of the C.P.D.C. will 
be to do for cancer what the ‘Chest 
Clinics’ have done towards winning the 
fight against pulmonary tuberculosis, 
and on just as wide a scale 


Grant for New Physics 
Laboratory 

One of the most fundamental and re- 
warding fields of research in physics at 
the present time is the behaviour of 
materials at very low temperatures. 
Investigations of this kind are an 
important aspect of the programme of 
research at the Clarendon Laboratory 
of Oxford University, where Prof. B. 
Bleaney, F.R.S., is Dr. Lee’s Professor of 
Experimental! Philosophy 

A sphere of especial importance is the 
variation in the magnetic properties of 
materials at near the absolute zero of 
temperature and Dr. Nicholas Kurti, 
F.R.S., Of the Clarendon Laboratory, is 
particularly concerned with investiga- 
tions of this nature. 

To extend the University’s efforts in 
this direction a new laboratory is to be 
built for the purpose, and Mullard Ltd. 
have made a grant of £25,000 towards 
the cost of this new building. The new 
laboratory will be known as the Mullard 
Cryomagnetics Laboratory. 
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Architect’s model of the new National Bureau of Standards laboratories to be built at Gaithersburg, Maryland, U.S.A. 
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News from the British Association of Chemists 


NEWS FROM THE SECTIONS 
Birmingham and West Midlands 
The Annual Meeting of the Section was 
held at Birmingham Chamber of 
Commerce on Wednesday, May 4, 1960. 

In his remarks, the Chairman, Mr. 
C. H. Bowyer, said he thought that 
the Section had had a successful and 
progressive season. The inclusion of the 
Bristol and South-West Section as a 
branch of the Birmingham and West 
Midlands could only result in mutual 
benefits and he looked forward to a still 
more progressive season in the future. 

He felt that the Section could be 
congratulated on the obvious success of 
the B.A.C. Annual Dinner which was 
held in Birmingham in December last. 
Expressions of appreciation by those 
who had attended showed how much 
the function had been enjoyed. 

The following Officers and Committee 
were elected for 1960-61 : 

Chairman: C. H. Bowyer, B.Sc., 

F.R.L.C., F.C.LP.A, 

Vice-Chairman; J. R. Leech, J.P. 
Hon. Secretary: F. A. Oliver, B.Sc., 

F.R.L.C., A.C.T.(B ham). 

Hon. Treasurer: E. C. Esher. 
Committee: H. T. Candy, W. E. 

Evans, J. E. Gregory, B.Sc., Ph.D., 

F.R.1.C., K. L. Nicholson, A. White- 

house. 

Councillors: Mrs. 

m.P.S., Dr. Gregory. 

Hon. Auditors: Messrs. J. K. Best 
and A. W. Churchman. 
Sub-Editor: (The British Chemist’) 

A. Whitehouse. 

It was decided to take up the usual 
three dates on the Joint Midland 
Scientific Societies Programme for 1960- 
61 but to dispense with the film show 
and works visit. The provisional pro- 
gramme was to consist of an evening 
lecture, an afternoon schools’ lecture, 
and a joint meeting with the Bristol and 
South-West Section. 


UNEMPLOYMENT AMONG 
CHEMISTS 

It has often been said in recent years 
that a qualified, experienced chemist can 
obtain a post with no difficulty whatever. 
This however, is by no means the case if 
he is in the position of having, as it has 
been described, “committed the crime of 
being over 40°. If he is over 50 he may 
find it virtually impossible to obtain a 
chemical! post at all. 

We in the B.A.C. know this only too 
well from practical experience. In spite 
of the present condition of, in a broad 
sense, full employment among chemists, 
there has been no moment during the 
last few years when there have not been 
any members of the B.A.C. in receipt of 
unemployment benefit from its Un- 
employment Benefit Fund. The majority 
of the claimants have been men over the 
age of 40 whose unemployment has 
resulted from ‘take-overs’ or re-organi- 
zation under new managements. This 
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leads to the point which we wish to 
emphasize particularly. The chemist who 
holds a senior post in one of the many 
smaller organizations may well be in a 
very vulnerable position if he is over the 
age of 40, owing to the increasing tenden- 
cy towards absorption or amaigamation 
in this class of organization. In our 
experience he will almost certainly be the 
one to go if his concern is the junior 
member, as one of the results will be 
centralization of laboratories, etc. The 
axe often descends with devastating 
suddenness and the unfortunate indi- 
vidual concerned may well be at the 
most expensive stage of his family life, 
with children in the midst of their 
education, his house still being pur- 
chased, etc. Even though he may h.ve 
received as much as six months salary 
by way of compensation it takes, more 
often than not, at least this length of 
time to obtain another post and in 
addition it may mean that he will have 
to uproot himself and his family and 
move to another part of the country at 
considerable expense, even if he is lucky 
in the matter of selling and buying 
houses. At the time of writing there are 
several B.A.C. members, who held posts 
carrying salaries of £1,700 to £3,000, 
who are in this unfortunate position 

There is one way however in whi.h a 
chemist miy ensure for himself some 
extra income in such an unfortunate 
event. If he becomes a member of the 
B.A.C.’s Unemployment Benefit Fund 
he can receive, for example, up to 
£5 8s. Od. per week for up to 26 weeks 
(plus a smaller sum for a further period) 
by being a member of the Association 
and piying an annual contribution of 
£5 10s. Od. to its U.B.F. To qualify for 
any benefit however he must have been 
a member of the U.B.F. for at least one 
year, during which time he was in 
continuous employment. Any chemist 
therefore who would like to cover 
himself in this manner for such a modest 
annual premium (there is also a sub- 
stantial ‘no-claim bonus’) should not 
delay for one moment 

Although membership of the U.B.F 
is voluntary, about 1,100 of the B.A.C 
members belong to it and the Fund's 
reserves are equivalent to the amount 
required to pay every one of them 
benefit at, the full rate, for six months 


RUSSIAN VISIT 

The Hon. Editor of *The British Chemist’, 
Mr. H. Warson, B.Sc., F.R.L.C., has 
recently visited Moscow in connection 
with the International Symposium on 
Macromolecular Chemistry, which took 
place from June 14 to 19 in Moscow. 
He writes: * 

‘This Conference provided a unique 
opportunity for British chemists to 
contact their opposite numbers in the 
Soviet Union and to see for themselves 
the standards of living and way of life 
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in Moscow. Naturally there were 
formidable language barriers, and only 
fleeting impressions can be obtained in 
a visit of over a week. However, the 
helpfulness of many Russians who had 
some knowledge of English, and who 
spoke comparatively freely of their life 
and problems, made an assessment 
somewhat easier, and it must be re- 
membered that scientists are among the 
élite of the Soviet Union, with freedom 
even to visit their opposite numbers in 
other countries. 

‘Delegates, who included about 60 
from Great Britain and 90 from the 
U.S.A., were housed in the skyscraper 
“Ukraina”™ hotel, in the south-west of 
the City, about two miles from the 
University in which the Symposium was 
held. Papers at the Conference proper 
were simultaneously translated into 
French, English and Russian, while 
preprints, available only on arrival, 
were in the original language of the 
speaker with a summary in alternate 
languages. As only time for a summary 
of each paper was allotted, this arrange- 
ment was hardly satisfactory. Neverthe- 
less, while no startling new developments 
were published, the conference was 
useful in providing a focus for the broad 
trend of scientific development in resin 
chemistry 

‘A pleasant feature 
number of British 
industry, including representatives of 
comparatively small firms, and not 
necessarily chemists of Research Direc- 
tor grade 

‘Moscow is a city, which although it 
could not be described as beautiful, is 
nevertheless of considerable interest 
There is an enormous amount of build- 
ing in the suburbs, almost entirely 
gigantic apartment buildings of about 
nine storeys. Standards of housing are 
still well below the West, but are im- 
proving. Shops, except for a few central 
departmental stores such as the famous 
“Gum” are very drab. Standards of 
clothing are below those of the West, 
although there seems no evidence of 
raggedness. Children seem very well 
looked after. 

‘Possibly the most unforgettable ex- 
perience in Moscow is a visit to the 
Bolshoi Theatre, for which seats could 
be obtained with some difficulty. A 
performance of “Prince Igor’’, a com- 
bination of opera and ballet, by Borodin, 
a professor of chemistry who wrote 
opera in his spare time, will not lightly 
be forgotten’ 

Mr. Warson* was privileged to be 
able to visit the Organic Research 
Institute, and to obtain some details of 
salary scales as paid in the U.S.S.R 
These are the subject of an exclusive 
article in the August 1960 issue of 
‘The British Chemist’ 


was the large 
chemists from 


*Author of ‘Emulsion Polymerization’ (Pains 


Technology, Vol. 24, June 1960) 
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LABORATORY 
EQUIPMENT & APPLIANCES 


Catalin lonic Models 


Among the difficulties encountered as a 
result of streamlining in science teaching 
is that of conveying a three-dimensional 
concept in a single plane. This difficulty 
tends to become even more acute as the 
significance of structure upon the 
properties of chemical compounds be- 
comes more fully appreciated. 

It is with these factors in mind that 
molecular models have been devised 
which can make a _ comprehensive 
contribution to the study of chemistry. 

These models of simple ions comprise 
drilled spheres characteristically 
coloured and dimensioned to represent 
Pauling’s ionic ‘crystal’ radii. They are 
intended to be assembled on an adjust- 
able base to give packed, exploded or 
split representation of ionic salts 

As with the atoms of the company’s 
co-valent molecular model set, they are 
machined from self-coloured, cast phen- 
olic resin 

It is considered that the use of ionic 
models in conjurction with the adjust- 
able base, although primarily designed 
for teaching purposes, may also function 
as a research tool in many investigations 
into the structure of inorganic com- 
pounds 

Models incorporating complex ions 
may be constructed by the introduction 
of atoms from the co-valent molecular 
mode! set, the central atoms of the 
complex ions being drilled to locate 
upon the brass rods 


The standard pattern comprises a 
series of 25 vertical brass rods located in 
die-cast collars which can move relative 
to each other upon cross rails which in 
turn may be freely moved along side 
rails; thus the rods may be arranged in 
any desired position in respect to one 
another. The rods are maintained in the 
vertical position by the shape of the 
cross rails. The side rails are supported 
on a durable base, the underside of 
which is flock sprayed. Simple models 
may be rapidly constructed by threading 
the appropriate ions on the rods in open 
order, then closing the structure. More 
complex models such as rutile are best 
constructed either by building up from 
the unit crystal or layer by layer. 
Polythene sleeving is employed for the 
vertical location of certain ions. 

Alternative adjustable bases can be 
supplied in various sizes with side and 
cross rails to fit. Cross rails are available 
in circular section with appropriate 
rods fixed by grub screws in order to 
vary the rod angle from the vertical. 
Additional rods of standard or other 
lengths can be supplied to order. 

The standard ions consist of singly 
drilled spheres representing individual 
ions—with dimensions based upon 
Pauling’s ionic ‘crystal’ radii. The scale 
of the ions is the same as that used for 
the atoms in the molecular model set, 
i.e. | cm l In order further to 
differentiate between different electrical 


te me) Ste 


Reading from right to 
left: Top shelf — calcite, 
metallic sodium, lithium 
iodide. Middle shelf 

lithium flouride, sodium 
chloride, potassium bro- 
mide, caesium chloride. 
Lower shelf—rutile 
showing unit crystal, 
fluoride, cadmium chlor- 
ide, showing cleavage 

between layers. 


LABORATORY PRACTICE 


states all electro-negative ions are 
fabricated from transparent material, 
which also assists in observing interior 
structures. Electro-positive ions and 
neutral atoms are fabricated from 
opaque material. It is hoped to extend 
the range of ions available in due course. 
(Manufacturers: Catalin Ltd., Waltham 
Abbey, Essex.) 


Vigreux Column Condenser 
A new type of condenser incorporating 
a Vigreux column has been developed. 
This condenser has been tested by 
several well-known laboratories and 
found to be excellent for refluxing 
volatile solvents. 

With medium fast boiling rate, 
acetone was completely condensed well 
below a quarter of the effective length 
of the condenser, without any choking 
or hold-up. Similar results were obtained 
by using ether, condensation being 
effected at about one-half of effective 
length of the condenser without notice- 
able vapour emittance. 

The condenser is being manufactured 
in 150 mm., 200 mm., and 300 mm., 
effective lengths, with standard ground 
joints, B.19-B.24, B.29 or B.34. 
(Manufacturers: Laboratory Glass In- 
dustry (Clapton) Ltd., 85 Clifden Road, 
Clapton, E.5.) 


Wadsworth Controlled 
Cathode Electrolyzer 
The use of gravimetric electrolytic 
analysis has been limited in the past 
owing to the necessity of controlling the 
potential manually. This disadvantage 
has now been overcome and once an 
electrolysis is started it will not be 
allowed to rise above a preset potential 
until the electrodeposition is complete 
If a solution contains several metallic 
ions it is possible to plate them out 
seperateiy by adjusting the E.M.F. so as 
not to exceed a predetermined value for 
each element in turn. The controlled 
cathode electrolyzer is also ideal in 
polarography for carrying out pre- 
liminary separation of otherwise inter- 
fering ions. The apparatus has a 

maximum output of 10 amps. 
(Manufacturers: Southern Instruments 
Ltd., Frimley Road. Camberley, Sur- 
rey.) 


' 
| 
i 


Wadsworth electrolyzer. 
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The new Electrothermal Catalogue which 
contains 52 pages of the latest laboratory apparatus and scientific equipment 
No up-to-date laboratory should be without 
this essential publication available from all supply houses or from us 


Send now for your copy of 


THE 
NEW 


Electrothermal ' 
CATALOGUE 


ELECTROTHERMAL ENGINEERING LTD. LONDON E.7 Telephone: GRAngewood 99!!. Telex: 24176 
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The teaching of electronics is simplified by the use of the Mechtronics set developed 
by the Clarke-Smith Mfg. Co., Ltd. and marketed by Griffin & George, Ltd. 


New Pocket Graticule and 
Magnifier 

This pocket magnifier with built-in 
graticule that folds into a neat square 
measuring only 24in lyin in 
can be comfortably carried in your 
waistcoat or breast pocket 

It has been designed, among other 
requirements, to fill the gap between 
rough estimation with a scale and precise 
measurement with elaborate and expen- 
sive instruments and will be found to 
have an almost universal use in factories 
of all kinds, engineering and metallurgy, 
textiles, laboratories, schools and univer- 
sities, science, botany, surgery, philately, 
photography, engraving, printing, 
museums and navigation 


MaXta pocket magnifier and 


graticule. 


rhe 
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As will be seen from the illustration, 
the micrometer, which is on glass, is 
mounted in the base of a low powered 
folding magnifier, the whole frame 
being made of aluminium, cut away to 
give maximum visibility, the field of 
view being | in. square. The micrometer 
scale is placed in close contact with the 
object to be measured or viewed and the 
scale shows up well against a wide 
variety of colours, while the graduations 
are sufficiently fine to ensure a reading 
accuracy of 002 in 
(Manufacturers: Graticules Ltd., Bath 
House, 57-60 Holborn Viaduct, London, 
at oR 


Instructional Servo System 


A large number of well-known Univer- 
sities, Technical Colleges and services 
training establishments in the United 
Kingdom and abroad have now bought 
the Instructional Servo System which is 
marketed in association with Servomex 
Controls Ltd 

This useful aid for demonstrating 
control system theory has particular 
importance at the present time when so 
many colleges are expanding. their 
facilities for teaching this subject 

This equipment, which consists of a 
servo control unit and a servo assembly, 
can be used directly to demonstrate 
important aspects of basic theory, such 
as the effect of gain and damping on 
transient response. In addition, with 
appropriate test equipment, detailed 
measurements may be taken on fre- 
quency response and transient response 
in both open-loop and closed-loop 
conditions. The design has been arranged 
so that the results obtained may be 
predicted and inter-related by means of 
simple analysis 
(Manufacturers: Feedback Ltd., Crow- 
borough, Sussex.) 
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The Hilger 
Colourmeter J 40 

The Colourmeter measures colour in 
terms of three standard stimuli (formerly 
called primaries), using the C.LE 
system which has international recog- 
nition. Two standard illuminants of that 
system are available 

The Colourmeter is equally valuable 
for research and for the control and 
standardization of colour in industry 
and excellent results have been obtained 
on a wide range of materials. 

A one per cent change in tristimulus 
value produces a galvanometer deflec- 
tion of about five divisions 

An accuracy of + 0-005 is obtained in 
the coefficients over a wide region of the 
colour field. Precision approaches that 
of spectrophotometry and integration, 
at a fraction of the cost and in less time. 

Tristimulus values are read direct 
from a potentiometer scale 

The detector can be moved from the 
body of the instrument on an extensible 
cable, up to a distance of | metre, 
making it easy to reach what might 
otherwise be awkwardly placed surfaces. 
(Manufacturers: Hilger & Watts Ltd., 
98 St. Pancras Way, Camden Town, 
N.W.1.) 

Transistorized Laboratory 

Power Supply 

ideal for use both in the developing and 
testing of transistor circuits, model PPS 
has been designed specifically to satisfy 
the demand for a compact laboratory 
power supply at low cost. Completely 
transistorized, the instrument provides a 
stabilized d.c. supply continuously vari- 
able in one calibrated range from 0 to 15 
volts at a maximum current of 500 
milliamps. The source impedance at d.c 

is less than 0-01 ohms and the maximum 


A transistorized laboratory power supply 
for developing and testing transistor 
circuits. 
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This ultrasonic homogenizer offers 
the easiest, most convenient and 
efficient way of making emulsions ULTRASONICS LTD 
and dispersions 

Minisonic Model 3 is made in 

stainless steel with built-in glass 

vessels and perfect finger tip 

control valve 

Developed on the experience of 

over a thousand installations of the 

Rapisonic, it is an advanced and 

reliable machine, sold at a sensible 

price. 

Details on request from Ultrasonics 

Lid., Westgate, Otley, Yorkshire. 


THE NEW 
MINISONIC 


model 


Potasstum 
lodide 


Interesting 
Facets 


of chemical manufacture include the 
occurrence, from time to time, of unusual 
crystal “‘build-ups’’. This photograph 
was taken in one of the many 
May & Baker laboratories producing 
chemicals for use throughout the world. 
There are now more than 350 M&B brand laboratory 
chemicals available to cover the everyday 
requirements of academic, industrial, and research laboratories 


> 


Detailed information is available on request 


M&B brand Laboratory Chemicals and Reagents 


MANUFACTURED BY MAY & BAKER LTD DAGENHAM 


LAS69 65 
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ripple voltage is less than | millivolt 
peak-to-peak. 

A unique adjustable electronic cut-out 
provides full protection against pro- 
gressive current overloads and short 
circuits. The operating point of the cut- 
out is adjustable from 50 to 500 milli- 
amps, and can therefore be set to provide 
protection for the load circuit (i.e. 
against thermal runaway in amplifiers, 
etc.) as well as for the instrument. 
Protection is also effected against 
excessive ambient temperature con- 
ditions at maximum load 

A grade-one dual range meter is 
incorporated, and can be switched to 
monitor both the output current and 
voltage. The instrument is attractively 
presented, and is fitted with a retractable 
bipod stand and leather carrying handle. 
The ‘wrap-round’ front panel serves also 
as a heat sink permitting a relatively high 
heat dissipation from the unit which 
measures 5} in 74 in 64 in. and 
weighs only 8 Ib 
(Manufacturers: Advance Components 
Ltd., Roebuck Road, Hainault, Essex.) 


A Sub-microchemical 
Balance 

Believed to be the only commercially 
available quartz fibre sub-microchemical 
balance, this instrument is distinguished 
from all previous approaches to the 
design of equipment of this type by 
having a readily replaceable beam which 
requires little skill in fitting, an optically 
projected and easily read scale, two 
separate thermally insulated pan com- 
partments with good access, and two 
pan stops. Convenience of operation 
arises from the use of a torsion head with 
coarse and fine controls and the need to 
tare only to the nearest 1-0 mg 

The nominal value of one division on 
the reading head is 0-1 microgramme. 
The actual value is dependent upon the 


Model Q.01. Sub-microchemical balance. 
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Isomantle digestion unit for standard fibre determination test in feedingstuffs. 
Designed and made by Isopad Ltd. in co-operation with the Research Association of 
British Flour-Millers. 


dimensions of the quartz torsion fibre 
used in the instrument, in particular 
upon the fourth power of its diameter 
It is, therefore, impossible to ensure 
that each division is precisely 0:1 
microgramme, and calibration will be 
necessary. Instructions on methods of 
carrying this out are provided 

On test, the balance has shown it ts 
relatively insensitive to ambient con- 
ditions, with the exception that it 


responds slowly to changes in humidity 
It is, thus, desirable to keep the humidity 
of the room in which the balance is 
being used as constant as possible. The 
main trouble is likely to be experienced 
with dust, since the settling of dust on 
the pans can produce quite large 
changes in rest point. Absolute clean- 
liness is essential 

(Manufacturers: L. Oertling Ltd., Cray 
Valley Works, St. Mary Cray, Orpington, 
Kent.) 


A range of Tefion laboratory ware available from Schuco International London Ltd 
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Although there are cheap- 
er pipettes, there are none 
which combine the high 
level of efficiency, safety 
and convenience as EX€Lo. 
EXELO safety pipettes are 
supplied with 
pumps and a full range is 
availableincluding the lat- 
est model with stopcock 
as illustrated. There are 
no ‘extras’. If you want 
the best choose EXELO 
established as the world’s 
best Pipette for 
many years 
Obtainable from your 
Laboratory supplier or 
write for details to: 


complete 


safety 























W. G. FLAIG & SONS LTD 


EXELO WORKS MARGATE ROAD 
BROADSTAIRS KENT 


Send for + 
this F 
catalogue 
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Buying Better 
FOR 
YOUR LABORATORY 


This catalogue details, illustrates and describes a much more 


economical way of buying glass laboratory equipment 
“Quickfit’’ interchangeable laboratory glassware is standard- 
ised in dimension, design, finish and ground connections. Its 
versatility in assemblages promotes economica! laboratory 
practice. Tne “Quickfit’’ standard of quality is one by which 
other standards are set. ‘““Quickfit’’ leads the field the world 


over 


In addition, this catalogue is filled with practical hints on the 
application of ‘‘Quickfit’’ apparatus to a wide range of labora- 


tory problems. Every chemist will find it useful 


Quickfit & Quartz Ltd 


Dept. 10.AH, “QUICKFIT” WORKS 
Heart of STONE, Staffordshire 
Phone: Stone 481 
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SP.200 Infrared Spectro- 


photometer 

This new instrument for the organic 
chemist will play an important role in 
any programme involving chemical 
analysis. For routine work, the sim- 
plicity of operation and special design 
features make possible the delegation of 
time consuming work to general labora- 
tory staff, freeing others for more 
important duties. Only one operating 
control is used when the instrument ts 
set up 

The low cost of the SP.200 opens up 
the field of infrared analysis to a wide 
section of science and industry pre- 
viously unable to justify this most 
powerful technique 
(Manufacturers: Unicam Instruments 
Ltd., Arbury Road, Cambridge.) 


Plastic Drawers and Trays 
The ‘Victoria’ multi-cell plastic drawer 
unit has been specially designed for the 
storage of delicate components and 
small scientific instruments. The body of 
the cabinet is made from high grade 
sheet steel sub-divided by a high density 
hardboard forming compartments which 
extend right to the back of the unit. Thus 
each of its 36 plastic drawers is com- 
pletely enclosed on all! sides. Each 
drawer is sub-divided into four crevice 
free and slightly resilient cells. At the 


Randalrak multi-cell plastic trays. 
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rear of the drawer is an extension 
section so that the contents of all four 
cells become completely accessible when 
the drawer is pulled forward. Each 
drawer front is moulded with a con- 
venient handle and two inclined surfaces 
to carry self-adhesive labels. Unit size 
44 in. 22 in. « 25} in. deep. Number 
of drawers 36. Number of cells 144. 

Another new development is _ the 
multi-cell plastic tray for the handling 
and storage of small and sensitive small 
parts, components and scientific instru- 
ments. To accommodate a great number 
of assembly components bench tray 
stands are available which can _ be 
adapted to any required level and angle 
The trays can be provided with dust- 
proof sliding transparent lids giving 
complete protection to the contents 
Trays of varied dimensions and with 
individually lined and shaped seatings 
for the safe housing of parts which must 
not come in contact with each other can 
be designed to customers requirements., 
(Manufacturers: James H. Randall & 
Son Ltd., Paddington Green Works, 
4 North Wharf Road, London, W.2.) 


Stencil for Schools and 
Colleges 

A stencil has been designed mainly to 
assist students in those schools and 
colleges whose laboratories are equipped 
with Quickfit glassware. With the aid of 
the stencil, diagrams can be made of the 
complete range of apparatus available. 
Diameter of the stencil is 6 in., retail 
price 4s. 6d. each, and it is available 
from all Quickfit distributors 
(Manufacturers: Quickfit & Quartz Ltd., 
Stone, Staffs.) 


NE 


General 


Applied Microbiology 

The Department of Botany and Zoology 
of the Sir John Cass College, Jewry 
Street, Aldgate, London, E.C.3, is to 
hold a course of about 30 lectures and 
laboratory work on applied micro- 
biology given by N. J. Butler, M.Sc 
(N.Z.). The lectures will be held on 
Thursday evenings from 6 to 9 p.m. 
beginning on Thursday, October 6, 
1960. Full details are available from the 
College 


Publications 


Analytical Standards for Laboratory 

Chemicals and Reagents 
The sixth edition of Analytical Standards 
for Laboratory Chemicals and Reagents 
has been published by May & Baker 
Ltd., of Dagenham, Essex. This is an 
enlarged and revised edition of the 
previous laboratory chemicals brochure 
and apart from information on analytical 
standards, applications and technical 
data, includes new sections on chemicals 
for gas chromatography, M&B _ in- 
dicators and organic analytical reagents 
Among other new features in this 
edition are the changeover to metric 
volume packs for all liquids, and the 
adoption in the main of British Standard 
2474 Recommended Names for Chemi- 
cals Used in Industry 


CATALOGUES, BROCHURES & LEAFLETS 


Received from Manufacturers 


Photomultiplier Tubes.—20th Century 
Electronics Ltd., of Centronics Works, 
King Henry’s Drive, New Addington, 
Croydon, Surrey, have issued a new 
leaflet dealing with the various types of 
photomultiplier tubes manufactured by 
the company 


Laboratory Muffies and Small Furnaces 
Wild-Barfield Electric Furnaces Ltd., of 
Elecfurn Works, Otterspool Way, Wat- 
ford, Herts., have issued a new brochure 
describing their muffles and small 
furnaces for laboratory use. A broad 
selection of products is described 
together with recommended ancillary 
equipment suitable for a wide variety 
of applications. 


Electric Furnaces.—A catalogue de- 
scribing their new range of electric 
furnaces for higher operational tem- 
peratures is available from A. Gallen- 
kamp & Co., Ltd., of Sun Street, 
London, E.C.2. or J. W. Towers & Co., 
Ltd., Victoria House, Widnes, Lancs 
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B.D.H. Leaflets.—New entries in the 
catalogue of British Drug Houses Ltd., 
Poole, Dorset, are listed in the July 
issue of their monthly leaflet. These are 
as follows: Organic and Inorganic 
Chemicals 2:3-dichloro-5 :6-dicyano- 
P-benzoquinone; fluorescein  iso-thio- 
cyanate and rhodamine B_ iso-thio- 
cyanate 

Two other new leaflets issued by 
the company describe Whatman cellu- 
losic ion-exchangers and materials for 
chromatography 


Marconi Instrumentation.—The June 
1960 issue of Marconi Instrumentation, 
published by Marconi Instruments Ltd., 
of St. Albans, Herts., contains an 
article on the transformer-ratio-arm 
bridge used for the measurement of low 
capacitances by J. F. Golding and L. G 
White, together with notes on the 
Marconi digitizer, Type TF 1325, and 
the } per cent Universal bridge, Type 
IF 1313. 


SEPTEMBER 1960 





Our ‘Scientific’ News No. 5 gives details, 
among other items, of the 

WHITE MONARCH INTERMEDIATE 
LABORATORY BALANCE, Cat. No. 141 
for rapid weighing. Direct reading to0.1 gram by 
10 mgm, eliminating all weights below 100mgm 





200 gram Capacity, 5 mgm sensitivity 
Fluid damped 
Protective housing 











Integral weights 
Chart reading to 0.1 gram £16 19s. 6d. 


CHAIN MODEL, Cat. No. 142, eliminating 
all fractions below | gram £19 7s. 6d. 





‘Scientific’ News which we issue two monthly, 


spotlights recent aasivons and moditcaions | OCH@NtiFic Supplies Co. Ltd. 


which manufacturers of various ranges of lab- 


oratory apparatus have made. It enables you Scientific House, Vine Hill, London, E.C.17 
to apply for the literature which interests you - 
rd Telephone: TERminus 7765 





TAKING THE STRAIN 
OUT OF MICROSCOPY 


The ‘BINAC’ Binocular Eyepiece Attachment 
eliminates the causes of ocular fatigue 

@ Does not diminish resolving power or image quality. 
@ All prisms and lenses coated to increase light transmission. 
@ Independent focussing of right eyepiece. 
@ Enclosed, dustproof mechanism controls interocular separation. 
@ Magnification factor x 1.5. Corrected for 160 mm. T.L. 
@ The ‘BINAC’ can be fitted to any monocular microscope. 


Acquiring up-to-date equipment while keeping within the limits of controlled 
annual expenditure presents many difficulties in budgeting. We are pleased to 
announce that arrangements can now be made for the purchase of any Watson 
equipment over a period of two years 


W. WATSON & SONS LTD 
BARNET . HERTS 
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Introducing the QUADRATE—Combined OVEN/INCUBATOR 


Hearson craftsmanship in the design and con- 
struction of temperature-controlled equipment 
is well known to discriminating users. The Quad- 
rate combined oven and incubator is the latest 
addition to our range of products and has been 
designed for use in Industrial, Medical and Edu- 
cational laboratories. Soundly constructed of 
welded, rustproofed mild steel, it has a two-heat 
switching control, which, in conjunction with a 
thermostat enables it to be used either as a bio- 
logical incubator up to 60°C. or an oven up to 
200 'C., with temperature fluctuation of +-0.75 ¢ 
Internal dimensions 12” x 12” « 114” high. 
Catalogue No. H2260. Price £45. 


Please write for descriptive leaflet 1/Q 


Charles Hearson & Co., Ltd. 
Willow Walk, Bermondsey, London, S.F.1 
Telephone: Bermondsey 4494 
Northern Branch Office: 161 Brownlow Hill, Liverpoo! 3 





BEECROFT RANGE OF 


PVG PLASTIC BUNGS 


are being used in research departments 


EVERYWHERE 


write or phone for details and samples:- 


BEECROFT & PARTNERS (METALLURGISTS) LTD. 


RETORT WORKS, SUFFOLK HOUSE, SUFFOLK ROAD, SHEFFIELD 2. 
Phone: 29686 (3 Lines). Telegrams: ‘RETORT’ Sheffield 2. 
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B.D.H. Laboratory Chemicals 


in education, research & production 


In innumerable laboratory applications B.D.H. reagents play 
a vital part in healing, teaching, research and every productive 
activity from agriculture to atomic energy. Analytical reagents 
manufactured by B.D.H. to the published ‘AnalaR’ specifica- 
tions have an international reputation as materials for use in 
analytical work of the most responsible character; and over a 
thousand other B.D.H. laboratory products are labelled with 
specifications of minimum purity. 

Recent B.D.H. booklets, issued free, include 

Titration in Non-Aqueous Solvents, Biological Stains and Staining Methods, 
‘Union Carbide’ Molecular Sieves, 

lon Exchange Resins, Sugar Phosphates and Related Substances. 

We shall be happy to send you copies 


(BDH) THE BRITISH DRUG HOUSES LTD. 


B.D.H. Laboratory Chemicals Division . Poole . Dorset 


Voltage Regulating Transformers 


and Line rant maguntons 


from 250 - 580 VA Models 41 and 42 
* Universal fixing centres 
* Choice ¥g ganged or automatic models 


X& 


THE NEW MODELS 71, 72 from i.5to 25KVA 
Self-aligning brush gear 


(PATENT PENDING) 
* Universal fixing centres 


* Choice of ganged or automatic models 


Delivery from Stock 
Details available from:— 


THE BRITISH ELECTRIC RESISTANCE CO. Ltd. 


B i" RCO Queensway - Enfield - Middlesex Telephone : HOWard 24/1 


Telegrams : Vitrohm, Enfield BR 136! 
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fock INSTRUMENTATION 
lock LABORATORY 


This mains-operated 


of 0.05 to 1 106 micro mhos in seven ranges. 
A portable fully-transistorized 

bridge is also available. It 

covers the range of 0.5 to 

1 106 micro mhos in six 

ranges. 


A. M. LOCK & CO. 


79 UNION STREET, 
OLDHAM, LANCASHIRE 


Tel: MAIN 6744 





NUCLEAR 
CHEMICAL 
ELECTRONIC 


CONDUCTIVITY BRIDGE 
ONCE AL! ALLE 


instrument has a bridge 
frequency of 1500 c/s, and covers the very wide range 


LTD. 





STAINLESS 
STEEL 
LABORATORY 
WARE 


is ideal, being durable, suitable for use with most 
chemicals, and available in an extensive rance. We are 
manufacturers of all types of Stainless Steel Plant for 
process and laboratory use, and will be pleased to 
receive your enquiries for any items of stainless steel 
equipment you may require 


THE TAYLOR RUSTLESS 
FITTINGS CO. LTD. 


Head Office: RING ROAD, LOWER WORTLEY, LEEDS, 12. 
Telephone Leeds 63-8711 2/3. 
Londen Office: 14 GREAT PETER ST., WESTMINSTER, LONDON, 
S.W.1. Telephone Abbey 1575. 
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EST. 7€ CO. 1888 


Specially designed thermometers for all 
Laboratory purposes. 

Made in accordance with 1.P., 8.S.1., 
S.T.P.T.C. & A.S.T.M. specifications. 
Short range, short stem, Calori- 
meter and Secondary Reference 
Standard thermometers. 
N.P.L. Certified if A 
required. 


A > 


a Precision Hydrometers 
for Density, Specific 
Gravity and all Arbitrary 
scales. 
“ 
fe Glass sheathed Insulated thermo- 
meters for Chemical purposes. 


Mercury in Steel, Vapour Pressure and 
Bimetallic thermometers. 


G. H. ZEAL ir. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283/4/5/6. Grams: Zealdom, Souphone, London 
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Astell Gerber Centrifuge 


he Astell Gerber Centrifuge is of unique design. 

The fluid drive interposed between the motor and 

the spinning head eliminates all the defects inherent in 
the conventional direct-driven and belt-driven 
centrifuges and ensures smooth, rapid acceleration 
and automatic control of centrifuging at the specified 
speed of 1100rpm. Operation is virtually noiseless. 
The centrifuge is available either with fully enclosed 
vertical loading cups or with the conventional 

type horizontal loading pan. 


LABORATORY SERVICE COLTD 


172 BROWNHILL ROAD - CATFORD « LONDON SE6 ° HITher Green 4814/5 





SWIFT 


COLORIMETER 


Comprehensive 8-page brochure 
post free on request 


JAMES SWIFT & SON LTD. 
113-115A Camberweil Rd., London, S.E.5 
RODney 5441 
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FOUNDED 


THE HAWKSLEY 
MICRO-HAEKMATOCRIT 
CENTRIFUGE 

A new, high- 

speed centri- 

fuge specially 

designed to 

give complete 

cell packing in 

five minutes 

using a micro 

quantity of 

capillary or 

venous blood. 





Your usual supplier of Hawksley products 
will gladly give full details 


HAWKSLEY & SONS LIMITED 





LONDON, ENGLAND 














THIS WILL STIR YOU! 





Sa 
+ 


A high torque transformer controlled geared stirrer 
complete with chuck for £14 16s. 6d. sent on 
approval for trial. 


Write for details to: 


ANDERMAN & Co. LTD 


Battlebridge House, 87-95 Tooley Street 
London, S.E.1 Telephone HOP 0035 














introducing 


JAYTEC 


REGISTERED TRADE MARK 
Graduated Laboratory Glassware 


“JAYTEC” volumetric glassware is speci- 
ally designed for the commercial/technical 
user requiring fast dispensing accurate 
instruments for quick use. 


A sample box of “JAYTEC” graduated glassware 
comprising one each of 100m] cylinder, 50m! flask, 1ml 
measuring pipette, 10m] measuring pipette and a 10ml 
bulb pipette can be obtained from your usual labora- 
tory supplier for only 16s. 9d. complete as a special 
trial offer. 


Please write to us if any difficulty is experienced in 
obtaining supplies, and your requirements will be 
given immediate attention. 


A full descriptive Price List leaflet can be had on request from 
the sole manufacturers: 


F. R. JONES LIMITED of 
24GASKIN STREET, LONDON, N.1 
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ALWAYS 
50 HIGH VACUUM 
PUMPS 


IN STOCK 


LABORATORY & SMALL FACTORY MODELS 


‘SPEEDIVAG’ 


SPECIALITY SERVICE 


WHY WAIT PLEASE WRITE OR PHONE US NOW 


A.D. WOOD 


4-5 SKINNER ST., LONDON, E.C.1 


TERMINUS: 5804, 0359, 0350 


*Regd. trade mark used by courtesy of Edwards High Vacuum Ltd 
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rotary 


GREEN'S’ PURE 
PAPERS 


x | 
FILTER 
~s dé 


are 

Competitive in Price and made 
to published standards. 

Ask for free descriptive book 

18 G.60 which gives you the 


specifications. 





J. BARCHAM GREEN LTD. 
MAIDSTONE ENGLAND 











AUTOMATIC ROTARY 
MICROTOME 


A robust and efficient machine at very moder- 
ate cost. Redesigned with up-to-date features, 
for rapid production of sections from 1 


upwards. 
Please write for our new general catalogue. 


R. & J. BECK, LTD. 
69-71 Mortimer Street, London, W.! 








cascade 
sample 
dividers 


Pascall make a range of sample dividers for 
dealing with large and small samples from a 
few ounces to several pounds. There are two 
types available, the cascade type for dealing 
with fine, free-flowing powders, and the 
centrifugal type for the division of seeds and 
other granular materials. The divider illus- 
trated is a new unit for the division of bulk 
samples of various materials. The hopper 
capacity is 2/3rds. cu. ft., and, for example, 
this model will handle a 28 Ib. bulk sample of 
3/16” crushed dry coal for the collection of 
various fractions, e.g. 1/2, 1/4, 16, 1/8, 1/12 
or 1/24. The bulk sample divider is of robust 
construction and consists of a base housing a 
geared motor driving a turntable carrying the 
sample receivers and a hopper centrally situated 
over the receivers. The bulk sample is held in the 
hopper by a distributor cone projecting into 
the hopper throat and released when the cone 
lowers on depressing the foot pedal in the base 


PASCALL 


Write or telephone Crawley 25166 for List $D2509 


THE PASCALL ENGINEERING CO LTD 


GATWICK ROAD + CRAWLEY + SUSSEX 
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MEW BRIDGE STREET. LOWDOWN 


Sample Jotder 230 sows 
wwmve SAMUEL JONES & CO.LTD. 


ec¢ 





we PORTALAB’ 


PORTABLE 


DESIGNED BY DR. H. MEDINGER 


CHEMICAL LABORATORY 








A complete chemical laboratory, containing 
ample apparatus and approximately 100 chemi- 
cals for work covering the various examinations 
in Chemistry (Ordinary-level and Advanced- 
level G.C.E., National Certificate, etc.). 
Equipment includes complete apparatus for 
Gas Preparation, Polythene Pneumatic Trough, 


Graduated Flask, Burette and Pipette (Class B) 
for Titration, Combustion Tube and Boat, Blow- 
pipe, Stainless Spatula, etc. 


Dimensions: 21° 


15°. 9 Weight 33 lb 


Sturdy construction 
In fitted, polished ply-wood case, with lock and 


key. 


| 
| 
| 
| 
7 Liebig Condenser for Distillation, Thermometer, 
| 
| 
| 
| 


Further particulars and price on application 


* Fleet Sc 6500 








CLASSIFIED ADVERTISEMENTS 
continued from page 688 





SERVICES AVAILABLE 
LECTRIC FURNACES—For all 


laboratory and production purposes 
500°C. to 1750°C. Standard sizes. Also 
specialists in meeting individual require- 
ments. Leading makers for over 30 
years. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middlesex 


ONS AND TONS of Pyrex Tubing, 

Rod Cylinder blanks, Silica tubing, 
etc., from the ‘Glassblowing Centre’ 
Jencons of Hemel Hempstead 





ey) Oe, * & 
4eClSLOH 


AIMER PRODUCTS LT 


56-58 ROCHESTER PLACE, CAMDEN ROAD, LONDON N.W.1 


Telephone: GULLIVER 3618 and 6466 


LABORATORY 
FURNISHERS 





NOTICES 


RE You Interested In Animals 

Without being A Fanatic? Then 
write for free, illustrated prospectus to 
UFAW (The Universities Federation for 
Animal Welfare), 7A Lamb’s Conduit 
Passage, London, W.C.1. 


BUSINESS OPPORTUNITIES 











B.A.SCREWSéic. 
SPENCER COMPONENTS 


5 High Street, Kings Heath, Birmingham 14 


ATTENTION 
MANUFACTURERS OF 
SCIENTIFIC INSTRUMENTS 
AND 
LABORATORY SUPPLIES 


Our expanded facilities allow con- 
sideration of additional lines for 
exclusive distribution in the West- 
ern Hemisphere. 

In answering please include 
descriptive literature and price 
lists 


ScHUCO SCIENTIFK 
DIvisION OF SCHUELER & 
COMPANY, 

75 Curr STREET, 
New York 38, U.S.A. 
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SITUATIONS VACANT 
(continued) 

EMALE SALES MANAGER'S 

ASSISTANT required by established 
manufacturers of laboratory sundries in 
North London for dealing with cor- 
respondence and typing own letters, 
dealing with telephone calls, advertising, 
etc. Five day week. Commencing salary 
£12 per week with very good prospects 
for advancement for a suitable person 
Details to Box 133 


OUTH-WEST Essex Technical Col- 

lege and School of Art. 
Forest Road, Walthamstow, 
E.17. 

Physical Biochemistry Research. 

Required Ist October Research Tech- 
nical Assistant to assist in the investiga- 
tion of the interaction of DNA and 
RNA with formaldehyde. (Research 
supported by D.S.1.R.) 

The work will include electrophoretic, 
spectropolarimetric, recording pH and 
recording spectrophotometric measure- 
ments. Candidates should possess the 
Advanced Laboratory Technician’s Cer- 
tificate, or H.N.C. or B.Sc. Genera! in 
Chemistry or should have completed 
courses to these levels 

Salary on scale £650 to 
annum, plus London Allowance 

Applications stating age, qualifica- 
tions, experience and the names of two 
professional referees as soon as possible 
to the Principal at the College 


London, 


£695 per 
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Adelphi Manufacturing Co., Ltd 
Aimer Products, Ltd. .. 
Anderman & Co., Lid... ve 

Armour Pharmaceutical Co., Ltd 
Associated Electrical Industries, Ltd... 
Astell Laboratory Service Co., Ltd. 
Baird & Tatlock (London) Ltd 

Barcham Green, J., Ltd. 

Beck, R. & J., Ltd. ; 

Beecroft & Partners, Ltd. as 3 
Boro Laboratories & Appliance Co., Lid 
British Drug Houses, Ltd., The “a 
British Electrical Resistance Co., Ltd 
Brown (Brownall), Donald, Ltd 
Classified Advertisements ; 

Cooke, Troughton & Simms, Ltd 
Cuthbert, Ralph, Ltd. 

Difco Laboratories, Inc 

Distillers Co. Ltd., The 

Electrothermal Eng., Ltd 

Elliott, H. J., Ltd 

Engelhard Industries, Ltd 

Esco (Rubber) Ltd. 

Evans Electroselenium, Ltd 

Flaig, W. G., & Sons, Ltd 
Gallenkamp, A., & Co., Limited 
Gerrard, T., & Co., Ltd 
Griffin & George, Lid 
Gurr, Edward, Lid 

Gurr, George, T., Ltd 
Hawksley & Sons, Ltd 
Hearson, Charles, & Co., 
Hopkin & Williams, Ltd 
International Combustion Products, Ltd 
Isopad, Ltd 


Lid. 
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Measuring & Scientific Equipment, Ltd 
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Scientific Furnishings, Ltd August 


Scientific Supplies, Co., Ltd 

Scorah, L.V.D., M.Sc 
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Southern Instruments, Ltd 
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Stanton Instruments, Ltd 

Swift, James, & Son, Lid 

Taylor Rustless Fittings Co., Ltd 
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MICHROME STAINS 


& Reagents for Microscopy, Histochemistry, etc 


Adenosin. Carminic Acid. Cytase. Fettrot. Giemsa. Janus green. 


Lacmoid. Leishman. Pyronin Mannitol 
Ribonuclease Toluidine blue. 
TRIFALGIC ACID. for cytology. electrophoresis etc. (ref. Irish J 

Med. Science April 1960, pages 182-6) 

62 page Catalogue available on request. 

New books by Edward Gurr 
ENCYCLOPAEDIA OF MICROSCOPIC STAINS 
500 pages Royal 8vo., price 95/- 
Methods of Analytical Histology and Histochemistry’ 334 pages 
Roy. 8vo., price 70/- 


EDWARD GURR LTD., 


42, Upper Richmond Road West, London, S.W.14 


Thionin. Lipase 
TPN. 


Urease. etc. 











The Laboratory Suppliers 


SOLMEDIA LTD. 


Est. 191 


Bacteriological Media. Chemicals. Stains. Indicators. Dyes 
Standard and Reagent Solutuons 
Sets of Permitted and Non-Permitted Dyes for Foodstufls 


EMIL—EXELO—PYREX—MONAX— DAVISIL—QUICKFIT 


& QUARTZ 


Brushes. Wire Baskets. Specimen Jars. Analytical Weights 
Stainless Stee! Staining Racks a Speciality 


SOLMEDIA LTD. 


35 Orford Road, Walthamstow, London, E.17 
Telephone: COPpermill 2485 
































LARGER PREMISES HAVE MEANT COMPREHENSIVE STOCKS O|! 
PYREX, EMIL, Q & Q, CHANCE COVERSLIPS & R. W. PORCELAIN 


DAILY DELIVERIES — ROAD TRANSPORT 


C. E. PAYNE & SONS LTD. 


131 Clapham High Street, London, S.W.4 
MACAULAY 7107/8 


‘The Technician who knows takes ““PAYNES” to buy economically 
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All a rtisements must be PREPAID. Situations Wanted, 44. per word. Minimum 6s. All other 
advertisements, 64. per word minimum of 10s. Semi-display advertisements 4s. per line, minimum £2. 
Display advertisements at tariff rates. Box Numbers count as four words. Replies forwarded 1s. extra. 
Replies to Box Numbers must be addressed to Laboratory Practice, 9 Gough Square, Fleet Street, 
London, E.C.4. 

The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think 
proper to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but 
should an error be made the Proprietors will not hold th ! ble in any way for same. 
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ABORATORY ASSISTANT _ re- 
quired for quality control laboratory. 
Aged 18 or over with G.C.E. Chemistry 
and Maths. Apply Works Chemist, 
Britvic Ltd., Britvic Works, Chelmsford. 


OFFICIAL APPOINTMENTS 

ATIONAL CHEMICAL LAB- 

ORATORY (D.S.1.R.) Teddington, 
Middlesex, requires Experimental Officer 
to join team studying influence of micro- 
organisms on corrosion of metals, 


OTTINGHAM UNIVERSITY. 

Technician required with experience 
in Pharmacology or Biochemistry. Salary 
within scale £450 to £615, plus sup- 
plementary allowance for qualification. 
Pension Scheme, Generous holidays. 
Written applications, stating age, train- 
ing and experience, to the Registrar. 


RITISH BELTING & ASBESTOS 

Ltd., require a Medical Technician 
(man or woman) to assist in lung 
capacity testing, etc. Training will be 
given. Desirable qualifications would be 
A.M.L.L.T. but previous experience and 
less qualification would be considered. 
Applications to Personnel Department, 
Scandinavia Mills, Cleckheaton, Yorks. 





particularly in soil. Candidate should be 
a microbiologist with experience in the 
isolation and maintainence of pure 
bacterial cultures. Experience in the bio- 
chemical techniques would be an 
advantage. The work involves both 
fundamental investigations in the lab- 
oratory and their practical application 
in the field. Qualifications: Pass degree, 
H.N.C. in appropriate subject with an 
interest in biological and/or allied 
subjects. Salary range—(Men) £1,075- 
£1,325. Forms from Ministry of Labour, 
Techriical & Scientific Register (K), 
26 King Street, London, S.W.1, quoting 
G 275/OA. Closing date 19th September 
1960 


QUICKFIT & 


Stone. 


to Personne! Officer. 


SITUATIONS VACANT 


require a Scientific Glassblower/Technician to take responsibility for 
re-organizing, developing and supervising a section manufacturing special! 
non-catalogue items of Laboratory Apparatus according to customers 
needs. Work will involve direct contact with customers concerning the 
use, design, and functional efficiency of new apparatus. Suitable applicants 
will be skilled Glassblowers with considerable experience of working in 
close conjunction with Chemists and Physicists. This senior post offers 
unique Opportunities, with unusual scope for drive and initiative. 


Apply in writing, with full details of experience, age and present salary 


QUARTZ LTD 
Staffs. 





CHELSEA COLLEGE OF SCIENCE 





AND TECHNOLOGY 
SCHOOL OF PHARMACY 


Senior Technician in the Department of 
Pharmacognos) 


There is an immediate vacancy for a 
senior technician in the Department of 
Pharmacognosy. Pharmacognosy is con- 
cerned with the scientific study of 
medicinal plants, and includes both the 
botanical and chemical aspects 

The technician should preferably have 
experience in botanical techniques, e.g. 
use of microtomes, care of microscopes 
etc 
recognized qualification 
& Guilds Final Cer- 

Lab. Tech. work) 

increments £795 


(with 
e.g. City 
tificate in 
£675 x 4 
p.a 
(without recognized 
tions) £580-£675 p.a 


Salary 


to 


qualifica- 


branches of chemistry. 
Applications should be made to: 
The Chief Technician, 
School of Pharmacy, 
Chelsea College of Science and 
Technology, 


of age 


Manresa Road, 
S.W.3 
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Bucks., quoting No. 16/1960/120. 











UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


THE RADIOGHEMICAL CENTRE, AMERSHAM 
CHEMISTS 


The use of radioisotopes, labelled compounds and radiation appliances 
continues to grow rapidly in medicine, industry and research. Production 
and development of these important materials affords wide scope and 
interest for chemists, and the Centre invites applications from those 
suitably qualified and experienced in organic, inorganic or biochemical 


Candidates should possess a degree, an appropriate Higher National 
Certificate or an equivalent qualification and be not less than 28 years 


Commencing salary in the range £1,045-£1,285. With prospects of 
promotion to a salary maximum of £1,710. 

Superannuation and housing schemes. 

Apply to the Personnel Officer, The Radiochemical Centre, Amersham, 








Published by the Proprietors, UNITED TRADE PRESS, LTD., 9 Gough Square, Fleet Street, London, E.C.4, and printed ac THE GRANGE PRESS, 
Southwick, Sussex. Annual subscription rate 45/- (which includes postage), to be sent direct to UNITED TRADE PRESS, LTD., 9 Gough Square, 


Fieet Street, London, E.C.4, England 





E VE N I in Laboratory Chemicals 


Your new H& W Catalogue 


COMPREHENSIVE: 


The 5000 listed items cover rare requirements 
as well as chemicals in everyday demand. 


CONVENIENT: 
23 appendices prepared by the H & W 
Technical Service Department facilitate 


selection of items 


NEW FEATURES — 

G.P.R. specifications 

for general purpose reagents 
SPECTROSOL SOLVENTS 
for U.V. absorption spectroscopy. 
P.V.S. REAGENTS (Purified for 
Volumetric Standardisation) 
METAL INDICATORS 

for EDTA titrations 


General distribution of this Catalogue is 
either direct from our Technica! Publications 
Division or through any of our accredited 
agents and representatives. 


FINE CHEMICALS 


for research, analysis and industry 


HOPKIN & WILLIAMS LTD., CHADWELL HEATH, ESSEX, ENGLAND 


Branches: London, Manchester, Glasgow. Agents throughout U.K, and all over the world 
TAS/HW.12 
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microbiological reagents and media 


ANTISERA and ANTIGENS 


ENTEROPATHOGENIC COLI 


~ 
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KLEBSIELLA 


SALMONELLA SHIGELLA 


BRUCELLA LEPTOSPIRA STREPTOCOCCI 
* 


C PROTEIN ANTISERUM AND STANDARD 


* 


INFECTIOUS MONONUCLEOSIS 
ANTIGENS AND STANDARDS 


Over 60 years’ experience assures 


UNIFORMITY - STABILITY - ECONOMY 


Difco Laboratories 


Prompt delivery from U.K stock. Write for Difco Manual and technical 
leaflets to the sole agents: 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Branches in London, Manchester and Glasgow Agents throughout U.K. and all over the world 


vy complete laboratory service 


TAS'DO.2 
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